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This manual contains all necessary Student Materials for the subiect course and is to be 
retained by the student. 


The following sections will normally be included in this manual. However, if they are not 
included, it is because they have not been developed at this time. 


® Course and Learning Objectives - The Course Objectives identify student perfor- 
mance, and the Learning Objectives identify the steps needed to accomplish the 
Course Objectives. 


@® Course Chart - This is a layout of the course on a daily basis, and can be used 
by the student in planning his time in the course. 


Handouts - These are normally drawings that are used for clarification or to 
provide supplementary information. 


@ Workbook - This is assigned by the instructor either as homework or work to be 
done in the lab while waiting for machine time. The workbook is not assigned as 
"Busy Work," but is an integral part of the course. 


e Student Lab Manual - This is used by the student as a guide in the lab. There may 
be projects to perform, questions to answer or reading assignments to complete, 
and like the workbook this is another important element of the course and should 
be completed in a timely manner. 


CONTENTS 
Terminal/Enabling Objectives TO-i to TO-18 
Course Chart CC-1 to CC-2 
Handouts HO-i to HO-125 
Workbook : WRK-i to WRK- 8 
Workbook Answers WRK-A-1 to WRK-A-13 


CE Safety Practices | L. :66°3 


ECS Theory Training 


Terminal and Enabling Objectives 


The Terminal Objectives for this course have been written to reflect job orientated 
tasks namely Preventative Maintenance and Emergency Maintenance. Each terminal 
objective contains a note for clarification. 

The Enabling Objectives that are common to all the Terminal Objectives and that 
identify background material are numbered E.O. 0.X%. 

The remaining Enabling Objectives support the individual Terminal Objective, the 
first number identifies the Terminal Objective for example E.O. 1.X, the 1 identi- 
fies Terminal Objective 1. 

The criteria for evaluating the Enabling Objective will be a score of 70% accuracy 
on daily quizzes unless stated otherwise. 

The procedure taught for troubleshooting the ECS system employs modular substi- 
tution. This implies both modules and packs depending on the logie packaging. During 
modular substitution the original location should always contain the original logic 


(module/pack). 


L7031 TOA 


E.O. 0.1 GIVEN: Cyber 173/175 System Block Diagrams (HO 5A and 5) 
THE STUDENT WILL: List the purpose and relationship of the follow- 


ing ona CYBER 17X system. 


a. CPU 

b CMC 

oF CM 

d. Coupler 


Qe. Controller 


Ts Bay 
g. DDP 
B.O. 0.2 GIVEN: Course handouts # HO-5 through HO-5A and Reference Manual 


#6§0430000 and student written notes. 
THE STUDENT WILL: deseribe in writing terms used in ECS COURSE 
and associated manuais to include: 
a. ECS Record 
b. Error Exit 
e. Full Exit 
d. Half Exit 
8. Fake Read 
f. ilegal Address 
o, Bay 
h. Controller Accept 


Ls Controller Abort 
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E.O. 0.3 


E.O. 0.4 


E.O. 0.5 


L7031 


GIVEN: ECS Instruction Format, Address Format and ECS Instruc- 


tion handouts 1 through 4. 


THE STUDENT WILL: List the purpose of the following; 


a. 


Db. 


kK. 
1. 


fmi designator 011 and 012 
Bj +K 

Ao Register 

Xo Register 

Word Select Bits 
Bank Bits 

Bay Bits 

Word group address 
RA ECS 

FL ECS 

Flag Register 


Flag Function Bits 


GIVEN: ECS Instruetion Handout 4. 


THE STUDENT WILL: List conditions which will eause the ECS instruc- 


tion to full exit and half exit. 


GIVEN: 6640 manual # 60186000 


THE STUDENT WILL: list or describe the purpose of 1/2 ECS mode 


in the 6640 and trace to module level address bits from 


the coupler to the Common Address Register in 1/2 ECS 


mode and normal mode. This will include the purpose of 


all switches at locations A01 and A04 and tracing output 


of switches to module level to the address path. 


TOQ-2 


E.O. 0.6 


E.O. 0.7 


E.O. 0.8 


H.O. 0.9 


L7031 


/ 


GIVEN: ECS II Bay Manual # 60404700 

THE STUDENT WILL: trace to a module level paths used by the 
ECS read and write operation in the ECS II Bay. This will 
include: 
a. Control 
Db. Address 
of Data 

GIVEN: ECS Bay Manual # 60404700 

THE STUDENT WILL: list the purpose of every module in the ECS 
Il Bay. 

GIVEN: ECS II Bay Manual # 60404700 

THE STUDENT WILL: List or describe the purpose and functions 
of the maintenance panel and describe the procedure for 
using maintenance module and maintenance panel. 


GIVEN: ECS SMM Diagnostie Pub. #75442330 


THE STUDENT WILL: List the foliowing for the diagnostics MCS, ECM, 


ECX and DDP. 

a. Purpose for each 

b. Loading procedure for each 
eC. Parameters Entries 

d. Display and keyboard entries 


e. Error/messages and displays 


E.O. 0.10 GIVEN: Course terminal and enabling objectives. 
THE STUDENT WILL: List what is expected concerning performance 
after completing the course. 
E.O. 0.11 GIVEN: 7030-1XXECS Subsystem 6642-2 DDP Hardware Reference 
Manual #60430000. 
THE STUDENT WILL: describe the purpose of Distributive Data 
Path (6642). 
K.O. 0.12 GIVEN: 7030-1XXECS and 6642-2 DDP Hardware Reference Manual 
#60430000. 
THE STUDENT WILL: List the functions and uses of function codes 
for the DDPII list conditions in the DDP by reading status 
response codes and write short programs that could be 
used for maintenance of DDP. 
E.O. 0.13 GIVEN: Block diagrams handouts HO-80 through HO-87. 
THE STUDENT WILL: describe in writing the basie system configuration 
of a computer system with DDP and ECS and the purpose 
of all major parts of the DDP logic. 
E.O. 0.14 GIVEN: DDP Reference Manual #60376300. 
THE STUDENT WILL: List the functions and uses of function codes 
for the DDP and write short programs that could be used 
for maintenance of DDP. 
E.O. 0.15 GIVEN: DDPI Customer Engineering Manual publication #60369400. 
THE STUDENT WILL: locate sections of manual needed for installation 
procedure and check out of DDP, theory of operation, logic 
diagrams, maintenance procedures and power diagrams 
maintenance aid and wiring and know when to use each 
section in maintenance. 
E.O.0.16 GIVEN: DDPII Hardware Maintenance Manual publication #60425800. 
THE STUDENT WILL: Locate sections of manual needed for installation 
data and checkout, theory of operation, logic diagrams 


and maintenance. 
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T.O. 1 GIVEN: CAMS listings and CE manuals for couplers, controllers, 
bays, DDPs and diagnostics. The following are the pub- 


lications numbers. 


Manual Publication Number 
175 Coupler 60428800 
173 Coupler 19984700 
6640 A/B 60186000 
6640 D/E 60440500 
6635 60212200 
Maintenance Aids 60289200 
ECS II 60404700 
DDP 60369400 
DDP II 60425800 
SMM Manual 


THE STUDENT WILL: Perform Preventative Maintenance on ECS 
and associated hardware to include: 
a. Couplers 


b. Controllers 


C. Bays 
d. DDP 
NOTE: Because of theory only, students have been shown procedures, 


but because of course prerequisites they should be able 
to preform the tasks. If hardware failures occur on PM 
this course will direct this to terminal objective T.O. 2. 


CRITERIA: As per CAMS specifications. 


L7031 TOQ-5 


E.O. 1.1 


K.O. 1.2 


T.O. 2 


E.O. 2.1 


L7031 


GIVEN: DDP manual pub. #60369400 and handouts HO-106 through 
HO-111. 

THE STUDENT WILL: locate the Preventative Maintenance procedure 
and requirements for DDPI. 

GIVEN: ECSII Bay manual pub. #60404700. 

THE STUDENT WILL: locate the Preventative maintenance procedure 
and requirements for the ECSII bay. 

GIVEN: ECS System Malfunction (Emergeney Maintenance or Corr- 
ective Maintenance) CE Manuals for Couplers, Controllers, 


Bays, DDPs and diagnosties. The following are the Publication 


Numbers. 

Manuals Publication Number 
175 Coupler 60428800 
174 Coupler 19984700 
6640 A/B 60186000 
6640 D/E 60440500 
6635 60212200 
Maintenance Aids 60289200 
ECS I 60404700 
DDP 60369400 
DDP I 60425800 
SMM Manual 


THE STUDENT WILL: Isolate and repair malfunction for pack or 
module failures on all ECS and associated hardware to 
include couplers, controllers, bays and DDP. 

Note: Because of theory only, students have been shown procedure 


for locating failing modules and stack repair and replacement 
procedures, but because of prerequisites for course they 
should be able to perform these tasks. 

CRITERIA: Within a two hour time limit or call for assistance. 

GIVEN: ECS Reference Manual #60430000. 

THE STUDENT WILL: list operations which will occur if an exchange 
jump interrupts an ECS transfer. 


TO-6 


E.O. 2.2 GIVEN: 175 Coupler Block Diagram handout # 10. 
THE STUDENT WILL: list the purpose of all registers in the 175 
coupler. 
E.O. 2.3 GIVEN: 175 Coupler Block Diagram handout #10, 175 Block Diagram 
HO-5. 
THE STUDENT WILL: list the purpose of all signal exchange between 
the 175 coupler and the controller, 175 coupler and CPU, 
CPU and CMC, and coupler and CMC. 
E.O. 2.4 GIVEN: 175 CPU logie handouts HO-40 through HO-43. 
THE STUDENT WILL: list the purpose and trace signal flow to module 
level in the 175 CPU. 
a. Ao+t(Bj +k) - FLem check 
b. Xo+(Bj+k)- Flees cheek 
Cc ECS coupler request 
d. Bj + k to coupler 
e. Xo + RA ees to coupler 
f. Exehange abort ECS 
go. Ao+ RA em to CMC 
ECS write bit 
ie Foree zero parity code 
E.O. 2.5 GIVEN: 175 CMC logie handouts HO-44 through HO-46. 
THE STUDENT WILL: list the purpose and trace signals to a module 
level of the following in the 175 CMC. 
a. Aecept to ECS Coupler 
b. Data on line (go ECS) 
e; CSU address parity error, coupler 


d. CMC double error, coupler 
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E.O. 2.6 


B.O,. 2.7 
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L, 


j. 


CMC input error, coupler 
Data and parity - SECDED 
Address and parity 

Go Bank 

Go Refresh 


Write 


GIVEN: 6640 Manual # 60186000 


THE STUDENT WILL: list or describe the purpose of the following 


signals and major parts of the 6640. (Block Diagram) 


a. 
b. 


C. 


Request 

Aecept to Coupler 
Address path 

Service Register 
Counters 

Flag register 

Parity generator checker 
Channel bit register 


Accept logic 


GIVEN: 6635 Manual # 60212200 


THE STUDENT WILL: list or deseribe the purpose of the following 


signals and major part of the 6635 Bay. (Block diagram) 


ae 


Ds 


Bank address register 
Sean counter 

Bank timer 

Stack (memory) 


sense amp 


TO-8 


[. Sense amp register 
g. Bank data register 
h. Bay data register 
i. Bay address register 
Je Bank bit translator 
k. Store and request signals 
E.O. 2.8 GIVEN: 175 Coupler logie diagram handouts 7 through 39. 

THE STUDENT WILL: _ trace to pack level control signals, address 
and data thru the CPU, coupler, CMC on an ECS read and 
write operation of at least three ECS records. This will 
include listing, the contents of the following registers in 


the 175 coupler for each record. 


a. X 
b =6=6ldiK 
C. Y 
ds iP 


E.O. 2.9 GIVEN: 175 Coupler logic diagram handouts 7 through 39 
THE STUDENT WILL: list events that cause end time to occur in 
the 175 Coupler and trace signals to pack level from coupler 
to CPU and CMC. 
E.O. 2.10 GIVEN: 175 Coupler logie diagram handouts 7 through 39 
THE STUDENT WILL: list the conditions that cause a fake read operation 
to take place and trace all signals and data to a module 
level to CMC. This will include all differences compared 


to a normal read operation. 
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E.QO. 2.11 GIVEN: Course handout numbers HO-1 - HO-49 __. 

THE STUDENT WILL: list or describe the purpose of a flag operation 
and describe all differences from a normal data transfer 
operation in the 175 CPU, Coupler and CMC. 

E.O. 2.12 GIVEN: — ECS Instruction flow chart and 173 CPU logic diagrams 
handouts HO-50 - HO-52. 

THE STUDENT WILL: list or deseribe the purpose of the ECS sequence 
and trace to pack level control signals in the 173 CYBER 
computer. 

E.O. 2.13 GIVEN: Coupler diagrams manual Publication # 19984700. 
THE STUDENT WILL: list or deseribe the purpose of the following 


in the 173 coupler. 


a. X 
b §=6xK 
Cs ~ 
d. P 


e. All signals from and to CPU 
i All signals from and to CMC 
g, All signals from and to controller 
E.O. 2.14 GIVEN: 173 CPU/CMC logie diagrams handouts # HO-50 - HO-56 and 
Coupler diagrams # 19984700 
THE STUDENT WILL: trace to pack level signals, data and address 
for an ECS read and write operation in the CPU, Coupler, 


and CMC in the CYBER 173. 
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E.O. 2.15 GIVEN: Coupler diagrams # 19984700. 

THE STUDENT WILL: list or deseribe the conditions that cause a 
fake read operation to take place and trace signals to a 
module level in the 173 system. This will include all differ- 
ences compared to a normal read operation. 

E.O. 2.16 | GIVEN: 173 CPU/CMC logie diagrams handout # HO-50 - HO-55 and 
coupler diagrams #19984700. 

THE STUDENT WILL: list or deseribe conditions that cause end time 
to occur in the 173 coupler and trace signals from coupler 
to CPU and CMC to pack level. 

E.O. 2.17 GIVEN: Coupler diagrams #19984700. 

THE STUDENT WILL: list or deseribe the purpose of a flag operation 
and trace to a pack level signals that are different from 
a normal read or write operation in the CPU and coupler. 

E.O. 2.18 GIVEN: Coupler diagrams # 19984700. 

THE STUDENT WILL: Trace all signals for a read and write operation 
to pack level of at least 3 ECS records in the CPU, CMC 
and coupler and will list contents of X, K, Y and P for 
each record in the coupler. 

E.O. 2.19 GIVEN: 6640 manual # 60186000. 

THE STUDENT WILL: trace to module level to include output and 
input pins the request from coupler to the accept F/F and 
deseribe all conditions needed for accept I, I] and III. This 
will include signal flow to a module level to generate accept 


[, I and IZ. 
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E.O. 2.20 GIVEN: 6640 Manual # 60186000. 

THE STUDENT WILL: trace to module level accept logic to: 
a. Return accept to coupler 
b. Advance counter assigner 
Q. Gate address bit to bay 
d. Clear service register 
e. Start counter 
Te Release scanner 
g. Abort logic 

E.O. 2.21 GIVEN: 6640 Manual # 60186000. 

THE STUDENT WILL: list the uses of counter translations and be 
able to trace the operation of the following to module 
level ineluding input and output pins. 

a. Counters and decoders 

Db. Address and bay selection 

eC. Data flow and gates 

d. Channel bit register 

e. Parity generator and cheeker 

T All signals including address and data to and from 

controller. 

go. All signals including data to and from coupler. 
E.O. 2.22 GIVEN: 6640 Manual # 60186000. 

THE STUDENT WILL: trace to module level address bits to the flag 
register and flag logie to bring up an accept or abort signal 


for a flag operation. 


L7031 1O=12 


E.O. 2.23 


E.O. 2.24 


E.O. 2.25 


E.O. 2.26 


E.O. 2.27 


L7031 


GIVEN: 6640 Manual # 60186000. 

THE STUDENT WILL: _ list all conditions that an abort signal is re- 

| turned to coupler and be able to trace logie to module 
level for these conditions. 

GIVEN: 6635 manual # 60212200. 

THE STUDENT WILL: trace to module level the request from the 
eontroller and bank bits translations to the bay address 
register. 

GIVEN: 6635 manual # 60212200. 

THE STUDENT WILL: trace to module level address bits to correct 
bank and signals required to start the running of the bank 
timer. | 

GIVEN: 6635 Manual # 60212200. 

THE STUDENT WILL: trace all logie to module level to bring up 
a complete memory cycle. This will include the following: 
a. Read dummy 
Db. Read drive 
eC; Read return 
d. Write dummy and write drive 
e. Write return 

GIVEN: 6635 Manual # 60212200 and course handout numbers 57-62c. 

THE STUDENT WILL: Describe how the memory stack is wired to 
include X and Y lines, diode blocks and how a read and write 


cycle effect the lines. 


TO-13 


E.O. 2.28 


E.O. 2.29 


K.O. 2.30 


E.0. 2.31 
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GIVEN: 6635 Manual # 60212200, ECS Installation and Checkout 
Maintenance manual publication number 60289200. 

THE STUDENT WILL: locate wires that need changing for degrading 
memory and also list the reasons for degrading the stack. 

GIVEN: ECS Installation and Checkout Maintenance manual #60289200. 

THE STUDENT WILL: locate procedure for stack repair and stack 
maintenance and list at least 4 reasons for using the procedure. 

GIVEN: 6635 manual # 60212200. 

THE STUDENT WILL: trace to module level all signals used to assemble 
or disassemble records for read or write data. This will 
include every module from memory to controller or controller 
to memory. The following areas are included: 

a. Sean counter 

b. Go bit storage 

Cs sense amp 

d. Sense amp register 
e. Augment logic 

is Data path 

GIVEN: 6635 Manual # 60212200. 

THE STUDENT WILL: locate possible bad modules for theoretical 
failures such as: 

a. Sense amp failure 

b. Augment failure 

e. BBor BA module failures 
d. Data failure 

e. Address failures 


f, Assemble or disassemble failures 


TO-14 


E.O. 2.32 GIVEN: 6635 Manual #60212200. 

THE STUDENT WILL: describe the purpose of the maintenance 
panel and list purposes of all switches and logic associated 
with the maintenance panel. This will include tracing sig- 
nals and data to module level for associated logic. 

E.O. 2.33 GIVEN: 6640 D/E handouts HO-64 through HO-79. 

THE STUDENT WILL: trace address, address parity data, data parity, 
parity disable logie and error signals to a module level 
through the 6640. This will include only major differences 
in the 6640 D/E compared to 6640 A/B. 

E.O. 2.34 GIVEN: 6640 D/E Manual #60440500. 

THE STUDENT WILL: list the differences in 6640 D/E compared 
to 6640 A/B model. This will include: 
a. Address parity 
b. Data parity 
e. Parity disable logic 
d. Error signals 

EO, 2.39 GIVEN: ECSII Bay Manual #60404700. 

THE STUDENT WILL: locate possible bad modules for theoretical 

failures such as: 
a. Data failures 
b. Addressing failures 


e. Memory failures 
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E.O. 2.36 GIVEN: ECS Timing and flowchart handouts # HO-6 through HO-49. 
THE STUDENT WILL: list or deseribe in general terms what is 

happening at a given time on an ECS operation. This 
will include both read and write transfer and should include: 
a. Coupler 
b. CMC and CM 
e. Controller 
d. Bay 


E.O. 2.37 GIVEN: Theoretical failures and all eourse material. 


THE STUDENT WILL: list general area of logic that could cause 
failure. This has no restrictions as to the equipment. 
CRITERIA: Answering questions asked on homework and during class- 


room time as directed by instructor. 


L7031 TO-16 


E.O. 


E.O. 


E.O. 


E.O. 


E.O. 


E.0. 


E.QO. 


2.38 


2.39 


2.40 


2.41 


2.42 


2.43 


2.44 


L7031 


GIVEN: 6640 D/E diagrams handouts HO-78 and HO-79. 

THE STUDENT WILL: Trace to module level the signals for changing 
bank selections when controller is in degrade mode and 
bit 20 of address is received from coupler. 

GIVEN: ECS II Bay Manual Pub. #60404700. 

THE STUDENT WILL: Describe the procedure for using spare bits 
on memory modules in the ECS II bay. 

GIVEN: DDP handouts HO-90 through HO-101 and DDP diagrams 
publication #60369400. 

THE STUDENT WILL: Trace all signals, address and data paths used 
to read ECS using DDP in the DDPI to a module level. 

GIVEN: DDP handouts HO-90 through HO-101 and DDP diagrams 
publication #60369400. 

THE STUDENT WILL: Trace all signals, address and data paths to 
a module level used to write ECS using DDP in the DDPI. 

GIVEN: DDP handouts HO-90 and HO-91 and DDP diagrams publication 
#60369400. 

THE STUDENT WILL: Trace all signals and data paths used for functions 
of 5010 and 5004 in the DDP to a module level. 

GIVEN: DDP diagrams publication #60369400. 

THE STUDENT WILL: Trace to module level all signals used on a 
flag funetion in the DDPI. 

GIVEN: DDP diagrams publication #60369400. 

THE STUDENT WILL: Trace to module level clock signals and locate 


procedure for tuning clocks. 


TO-17 


E.O. 


E.O. 


E.O. 


E.O. 


E.O. 


E.O. 


2.45 


2.46 


2.47 


2.48 


2.49 
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GIVEN: DDPII diagrams publication #60425800. 

THE STUDENT WILL: trace to module level signals used to read 
ECS in DDPII. 

GIVEN: DDPII diagrams publication #60425800. 

THE STUDENT WILL: trace to module level signals used to write 
ECS in DDPII. 

GIVEN: DDPIl diagrams publication #60425800. 

THE STUDENT WILL: trace to module level signals used to Master 
Clear Port funetion in DDPII. 

GIVEN: DDPII diagrams publication #60425800. 

THE STUDENT WILL: trace to module level! signals used to status 
the DDPII in the DDPII. 

GIVEN: DDPU diagrams publication #60425800. 

THE STUDENT WILL: trace to module level signals used to complete 
a flag function in DDPII. 

GIVEN: Error display handouts HO-102 through HO-105, DDP C.E. 
manual #60369400 and SMM publication #75442338. 

THE STUDENT WILL: lst general areas in the logie that could cause 


the failures shown on the DDP diagnostic display. 
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ECS IT 131k System 


23 21 20 17 16 3 2 0 


NOT WORD WORD SELECT 


USED ADDRESS 
‘FLAG FUNCTION 
ECS I 262k System 
23 21 20 18 17 4 32 #Q 


WORD SELECT 
BANK SELECT 


WORD 
ADDRESS 


NOT 
USED 
FLAG FUNCTION 


ECS If 524k System 


23 21 20 19.18 a 54 32 


NOT WORD 
USED ADDRESS 
eine Te ___ BANK SELECT 


ECS 0 1048k System 


23. 21 20 19 654 32 #0 


WORD {WORD SELECT 
USED ADDRESS | BANK SELECT 


FLAG FUNCTION | BAY SELECT 
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ECS 0 2096k System 


23 21 20 | 76 54 32 #9 


WORD WORD SELECT 
pera BANK SELECT 
BAY SELECT 


FLAG FUNCTION 


HO-3 /TR- 3 
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ECS Instruction Exit Conditions 


ECS INSTRUCTION 


Full Exit - Next Instruction at Parcel No. 0, at P+1 


- Normal Termination of ECS Instruction 


Half Exit - Next Instruction at Parcel No. 2, at P 


Error Termination of ECS Instruction 


ene 


Error Conditions een tee 


Central Processor Parity Error 
CMC Double Error 

CSU Address Parity Error 

CMC Data Parity Error 

ECS Bank Parity Error 

ECS Controller Data Parity Error 
ECS Controller Address Parity Error 


Exchange Jump During ECS Instruction 


If an Exchange Jump occurs while an ECS transfer is in progress, the exchange waits 
until completion of a record. Action is then as follows: ; 


Ls 


If the record just completed is the last record of the block transfer and the transfer 
was error free, the Central Processor exits to (P)+1. The Exchange Jump then 
takes place. 


If the record just completed is the last record of the block transfer and an error 
condition exists, the Central Processor exits to the lower instruction, executes it, and 


then the Exchange Jump is performed. 


em ee ee cee 


If the record just completed does not complete the block-transfer, the transfer is 
terminated and the Exchange Jump is performed. A return Exchange Jump to this 
program begins execution with the ECS Read or Write instruction and restarts the 
transfer. Note the transfer does not resume at the point it was interrupted; rather, 
the entire transfer must be repeated. 
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PRIMARY BLOCK DIAGRAM 
ECS COUPLER 


The ICS coupler is the connecting link between the computer system and the optional FORCE ZERO PARITY ON ADDRESS/WORD COUNT 


ECS subsystem that augments the central memory (CM) of the computer system. 
The following paragraphs describe the interface signals used by the ECS coupler to The coupler sends this signal to the CPU to force zero parity on the address and 
complete a transfer operation. word count for the coupler. This is used to check the capability of the coupler to 


detect a parity error on the address and word count. 


CENTRAL PROCESSOR UNIT INTERFACE SIGNALS SEE IGSGE TR NELE 

REQUEST COUPLER The coupler sends this signal to the CPU when an error was detected during the 
transfer Operation. Certain errors cause the transfer Operation to abort at the 

The CPU generates this signal when it has decoded either a read ECS (011 instruc- end of the record while others allow the transfer to be completed. 

tion) or a write ECS (012 instruction) and needs the coupler to transfer information, 

The coupler uses the signal to prepare its logic circuits for the receipt of the Errors aborting the transfer at the end of the record are; 


transfer word count and the starting ICS address for the information. 
e Word count or address parity error (CPU to CPLR). 


Address parity error (CPLR to ECS controller), 


COUPLER ACCEPT ; 
ECS bank addressed is not available due to maintenance mode or loss of 
The coupler generates this Signal if it is not busy with a previous request and is power. (This error does not cause an abort during an LCS read operation, ) 


ready to receive the word count and starting ECS address to start the transfer. 
Errors allowing the transfer to complete are: 


WORD COUNT e Address parity error (CMC to CSU). 
The word counf bits (0 through 17) plus one odd parity bit (bit 24) indicate the num- e “Dots parity crrer (ONG 10h Cscommoller): 
ber of 60-bit words in the transfer operation. e Data parity error (ECS controller to CMC). 
e Data parity error (ECS controller to ECS memory). 
ADDRESS e Double error detected in data read from CM. 
The address bits (0 through 23) plus one odd parity bit (bit 24) indicate the starting 
ECS address for the transfer operation, END OF TRANSFER 


The coupler sends this signal to the CPU when the transfer operation 1s completed 
ECS WRITE normally, 


The CPU sends this signal to the coupler when an 012 instruction is decoded and 
data is to be written into ECS. The absence of this signal indicates an ECS read FORCE ZERO PARITY CODE 0 AND ) 


(011 instruction). 
The CPU sends these code bits to the coupler for translation. The code is trans- 


lated for zero parity instructions to the ECS controller or the CPU. 
EXCHANGE ABORT ECS 


The CPU generates this signal if the CMC receives an exchange request from the CENTRAL MEMORY CONTROL INTERFACE SIGNALS 
peripheral processor subsystem or the CPU. The receipt of this signal in the 
coupler causes it to abort the transfer at the end of the current record of information. 

ECS REQUEST CMC 


ECS TRANSFER ERROR AND CODE 0 THROUGH 2 The coupler sends this signal to request CM access after the coupler has received 
i the address and word count from the CPU. 

The coupler error code generator generates this signal if an error is detected 

during a transfer operation, The coupler sends the transfer error signal with 

the 3-bit error code for the crror detected to the CPU along with the error end- 

of-transfer signal. 


ee, 60428800 A 
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CMC ACCEPT 


The CMC sends this signal to the coupler when the CM access request (ECS request 


CMC) has been accepted. The coupler must send the I'CS continue request signal 
and bank imtiate Signal after the CMC accept to start the CM memory cycle. 


ECS CONTINUE REQUEST 


The coupler sends this signal to the CMC to reserve the CM banks for the transfer 


Operation, 


ECS BANK INITIATE 


The coupler sends this signal to the CMC 400 nanoseconds after the CS continue 
request signal to cause the CMC to send the address and a go signal to CM and 
Start a CM memory cycle, 

ECS END OF TRANSFER 

The coupler sends this signal to the CMC when the last record has been received, 


The signal clears the ICS in progress status in the CMC. 


ECS FLAG PARITY ERROR 


The coupler sends this signal to the CMC when a parity error is detected in the 
address received by the 1°CS controller during a flag register Operation, 


DATA ON LINE (GO ECS) 


This signal accompanies the CM read data to the coupler to indicute the data lines 
contain valid information, 


CSU ADDRESS PARITY ERROR 


The coupler reccives this signal when an address purity error occurs on the CMC 


address to the CSU for an ECS related CM reference. 


CMC DOUBLE ERROR 
The coupler receives this signal when the single crror correction double error 


detection (SECDED) circuit detects a double error On data read from CM during 
an ECS transfer operation, 


60128800 A 


CMC INPUT ERROR 
The coupler receives this Signal when a parity error is detected on the data received 


by the CMC from [°CS., 


DATA (CM READ} BITS 0 THROUGH 59, PARITY 


These are the 60 data bits read from CM and their odd parity bit for an I}CS write 
Operation, 


DATA (CM WRITE) BITS 0 THROUGH 59, PARITY 
These are the 60 data bits to be written into CM and their odd parity bit for an ECS 


read operation, 


ECS CONTROLLER INTERFACE SIGNALS 


REQUEST CONTROLLER 


The coupler receives this Signal prior to each record of data 1o be transferred. The 
first and last records may not be full records but they still require request controller 


Signals. 
A 


CONTROLLER ACCEPT 

The controller sends this signal to the coupler when it 1s ready for a transfer of one 
record, 

ECS ADDRESS BITS 0 THROUGH 23 

The coupler sends these bits cOntaining the bank address to the controller for the 
ECS record to be transferred, The address bits are transmitted at the Same time 
as the request controller signal. 

ECS ADDRESS PARITY BIT 


The coupler sends the odd parity bit with the address bits to the controller. 


ECS WRITE 


The coupler sends this signal to the controler to indicate the data transfer is an LCS 
write Operation, The CS write is trunsmitted at the same time as the request con- 
troller signal. The absence of this signal indicates the transfer Operation is an ECS 
read Operation, 
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CONTROLLER ABORT 


The controller sends this signal to the coupler to indicate the data transfer was 
aborted, The trunsfer is aborted by the controller due to One or more Of the fol- 
lowing reasons. 
’ ECS bank address referenced does not exist. 

ECS bank is in maintenance mode._ 


F:'CS bank does not have power. 


Address parity error has been detected at the controller. 


FORCE ZERO PARITY ON DATA 


The coupler sends this signal to the controller to force zero parity on data trans- 
ferred to the CMC. This tests the capability of the parity error detection circuit 
in the CMC to detect parity errors, 


CONTROLLER PARITY ERROR 
The controller sends this signal to the coupler when the controller deiects a parity 
error On the address or data received from CMC. If an address parity error is 


detected, the controller sends an abort signal at the same time as the parity 
error Signal. 


ECS BANK PARITY ERROR 


The controller sends this signal to the coupler when a parity error is detected on 
data going to or from the FCS banks. 


DATA (ECS WRITE) BITS 0 THROUGH 59 


The coupler sends 60 bits of data to the controller during an ICS write operation, 


DATA (ECS READ BITS 0 THROUGH 59) 


The controller sends 60 bits of data to the coupler during an FCS read Operation, 


DATA (ECS READ} PARITY 
The controller sends an odd parity bit to the coupler with the data transferred during 


an I}CS read operation, 


DATA (ECS WRITE) PARITY, GO 
The coupler sends an odd parity bit to the controller with the data transferred during 


an 1:CS write Operation, A go signal to the controller referred to as a data-on-the- 
line signal, indicates valid transfer data, 
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GENERAL DESCRIPTION 


The ECS coupler is activated when the central processor initiates a read or write 
ECS Operation and issues a request coupler signal to the coupler. When the coupler 
receives the request, it sends a coupler accept signal to the CPU. The CPU sends 
the word count 350 nanoseconds after it receives the coupler accept signal and 50 
nanoseconds later it sends the ECS starting address. The word count enters the 
word count control Y register and the address enters the X and K registers. The 
CPU sends an ECS write signal at the same time as the request coupler signal for 
an ECS write operation (012 instruction). The absence of the write signal or a not 
write Signal indicates an I°CS read operation (011 instruction). 


The coupler transmits the request controller signal, FCS starting address, and the 
ECS write signal (if present), to the ECS controller, If the ECS is not busy per- 
forming another ECS operation, the ECS controller sends a controller accept signal 
to the coupler, If this is an ECS write operation, the coupler responds to the con- 
troller accept Signal by issuing an ECS continue request signal and 400 nanoseconds 
later issues an ECS bank initiate signal to CMC. In an ECS read operation, the 
ECS continue request signal is not issued for 1300 nanoseconds and then 400 nano- 
seconds later the ECS bank initiate is issued, In an CS write Operation, data is 
passed from the CMC through the 16-word random access memory (RAM) data buf- 
fer, the data registers and then transmitted to the ECS controller. During an FCS 
read Operation, data passes directly through the coupler via the data registers, In 
either mode of operation the transmission of data continues until the transfer is 
completed or an error signal is detected by the coupler. If an error 1s detected 
during an ECS read operation and an error signal is generated, the remaining words 
transferred to the CMC are all zeros. If the error is detected in an ECS write 


. Operation and an error Signal generated, the request controller signal 1s blocked to 


end the data transfer and prevent data from possibly being written into an incorrect 
address and destroying other data. 


The 18 bit Y register keeps track of the word count and decrements each time a 
word is received, The decrementing of the Y register continues until Y 1s reduced 
tO zero and the end time control circuit activates to end the transfer Operation, 


The CPU provides the 23-bit LCS starting address to the X and K registers for the 
transfer operation, The address register is incremented in octal addresses of ten 
for each location of a record in ECS. The 24th address bit is not used by the X 
register as part of the address but is routed through the coupler and used by the 
ICS controller for a flag Operation. 


The Y and K registers provide the P select with the lower 3 bits of both the address 
and the word count. The P select circuit Output switches from the K bits to the 

Y bits when the coupler transmits the last record, The P counter and P equals 
zero check circuit controls the number of words transferred during each record, 


The error register receives external error Signals from the CMC, CPU, and kCS 
controller and internally a parity error signal if the address/word count from the 

CPU has a parity error, The error signals are cOnverted to an error code that 1s 
transmitted to the status and control register via the CPU. 

' { 

The status and conirol register via the CPU sends the coupler a force zero parity 
code during diagnostics to force zero parity to the FCS controller and the CPU to 

create a parity error. The error detection circuits should detect the parity error 
and return an error Signal to the error register in the coupler. 
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DETAILED-PAK DIAGRAM 
CPU INTERFACE FOR COUPLER REQUEST CONTROL, ADDRESS/WORD COUNT, AND ECS WRITE 


COUPLER REQUEST CONTROL 


An ECS operation begins when the CPU sends a request coupler signal to the CS 
coupler. If the request is for a write ECS operation (012 instruction), the request 
coupler signal 1s accompanied by an ICS write Signal. The absence of the ECS 
write Signal (not ECS write) indicates a read MCS operation (011 instruction), 


The request coupler signal sets a latch register (3KRO pak) which in turn Sets the 
request hold flip-flop (SLBO pak). The request hold flip-flop holds the request 
coupler signal if the request flip-flop is not in a reset mode (clear), The request 
flip-flop is cleared by the master clear signal or the end-of-transfer clear signal 
generated at the completion of each ICS operation. If the request flip-flop 1s 
clear, the Output signal of the request hold flip-flop sets the request flip-flop at 
time T1, 3. The output signal of the request flip-flop disables its own clock input, 
Clears the request hold flip-flop in preparation for the next request, and sets the 
ICS IP (in progress) flip-flop. The request flip-flop and the ECS IP flip-flop are 
connected in a One~shot pulse-forming combination. In this combination, the 
request flip-flop sets on the trailing edge of a clock pulse and forms the leading 
edge of the coupler accept Signal, The ECS IP flip-flop sets 50 nanoseconds later 
On the trailing edge of the next clock pulse. Since the inverted output signal of the 
WCS IP flip-flop is ANDed with the output signal of the request flip-flop, the setiing 
of the IsCS IP flip-flop breaks the AND gate and forms the trailing edge of the 
90-nanosecond coupler accept pulse. The request flip-flop and the ECS IP flip-flop 
remain set until cleared by the end-of-transfer clear signal at the completion of 
the transfer Operation or the master clear Signal. 


The coupler accept pulse clears the error register (CPLR 3.7) of any errors 
detected in the previous transfer Operation and indicates to the CPU, via a latch 
register and transmitter (4KTO pak), that the coupler accepts the request for the 
transfer Operation, The accept delay chain (5KSO pak) delays the coupler accept 
pulse 350 and 550 nanoseconds, The register enable and request CMC circuits use 
the two delayed coupler accept pulses as timing signals. 


ADDRESS/WORD COUNT 


The CPU sends the transfer operation word count and its odd parity bit to the coupler 


350 nanoseconds after receiving the coupler accept signal. The word count enters 
the latch registers which in turn transfer the count at time T1, 3 to the Y register 
(CPLR 3.1). The parity checker (3KR0 pak) checks the word count in the latch 

registers in three 8-bit groups for parity errors, The parity checker gencrates a 


parity bit for cach of the three groups. These parity bits, designated P1 through P3, 


are merged with the parity bit that accompanied the word count from the CPU ina 
second parity check circuit (4KQ0 pak). When the 4KQO pak parity check circuit 
detects a parity error in the parity bits, it generates a word count parity error 
Signal for the error register (CPLR 3.7). The parity error signal transfers to the 
error register via a timing Select circuit on the register enable pak (CPLR 3,1). 


The CPU sends the transfer operation I°CS starting address and its parity bit to the 
coupler 50 nanoseconds after the word count, which is 400 nanoseconds after the 
CPU receives the coupler accept Signal. The address enters the latch registers 
(3K RO pak) which in turn transfer the lower address bits 0 through 22 to the X and 
K registers (CPLR 3.1). The two parity checkers (3KR0 and 4KQ0 paks) check the 
address and the address parity bit for parity errors in the Same manner they check 
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the word count for parity errors. The parity check circuit (4KQO pak) transfers an 
address parity error signal via a timing select circuit on the register enable pak 
(CPLR 3.1) to the error register (CPLR 3.7). 


The CPU sends the [CS starting address with bit 23 set when it wants the 1:CS con- 
troller to perform a flag register Operation, The latch register (3KRO pak) transfers, 
address bit 23 at time T1, 3 to the flag register operation flip-flop (CPLR 3.3). 

The flag register Operation flip-flop merges address bit 23 buck with the lower 

23 bits of the address in the address register (CPLR 3.1) and performs control 
functions On coupler circuits for the duration of the flag register Operation. The 
i:CS controller performs the flag register function using bits 20 through 22 of the 
address as the instructions. The controller accomplishes the flag register operation 
without further instructions o1 information. 


CPLR 3.0 TLST POINTS 
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DETAILED-PAK DIAGRAM 
REGISTER ENABLE K, X, Y REGISTERS AND P SELECT 


Y REGISTER (WORD COUNT) 


The CPU sends the 23-bit word count for the data transfer Operation 350 nano- 
seconds after it receives the coupler accept signal. The Y register must be ina 
preset mode at that time to load the data word count. The Y register monitors 
and Outputs the data word count to the coupler control circuits for the duration of 
the transfer operation. 


The input signals to functional control inputs 51 and S2 of the Y register (3LA0 pak) 
control its mode of Operation, The 50-nanosecond coupler accept signal that was 
delayed 350 nanoseconds is passed directly through the register enable pak 

(5fL0O pak) to input S2 of the Y register, The delayed coupler accept (350 nano- 
seconds) Signal is delayed an additional 50 nanoseconds by the 50-nanosecond 

delay flip-flop (5LI0 pak) before providing an input to $1 of the Y register. Since 
the Output Signal of the 50-nanosecond delay flip-flop (that goes to input S1 of the 

Y register)is inverted, the Y register is in a preset mode until the flip-flop sets. 
The Y register remains in the preset mode for 50 nanoseconds (350 to 400 nano- 
seconds after the coupler accept signal), The data transfer Operation word count 
bits 0 through 22 arrive at the Y register 350 nanoseconds after the coupler accept 
signal and enter the register, The data word count is contained in the lower 19 bits. 
The upper 4 bits are ignored. 


The 50-nanosecond delay flip-flop sets 400 nanoseconds after the coupler accept 
signal, forcing the Y register into a hold mode, The Y register remains in the 
hold mode for 50 nanoseconds while the X register loads the ECS starting address, 
When the 50-nanosecond delay flip-flop clears, it forces the Y register into a 
decrement mode, Since the Y register contains the number of data words in the 
ECS transfer Operation and is in a decrement mode, it is ready to monitor the data 
transfer count when enabled. The enable signal to the Y register is the result of 
the ICS controller accepting the first transfer operation request or the previous 
transfer of eight 60-bit data words (record), The coupler generates the go central 
signal from the I2CS controller accept signal. The go central signal is ANDed with 
the 100-nanosecond square wave and generates the enable register clock signal, 
The clock signal is synchronized with the clock pulse (3AA0 pak) to enable the 
clock input of the Y register, The clock synchronized register enable signal enables 
the Y register at the transfer rate of once every 100 nanoseconds unless stopped by 
the loss of the go central signal, The enable signal decrements the data word 
count in the Y register at the data transfer rate until the count equals zero, 


The 3CMO and 6LCO paks monitor the data word count from the Y register for a 
word count of zero. The complemented Y register bits 4 through 18 are ANDed 

in the 3CMO0 pak which generates the Y register count 1s less than 16 signal. The 
Y bits 0 through 2 equal zero test circuit (6LCO pak) generates an output signal 
when the bits equal zero. The Y is less than 16 signal and the Y bits 0 through 2 
equals zero Signal are ANDed with the complement of bit 3 from the Y register. 
When the word count in the Y register is at zero, all these signals are present, 

and the AND gate generates the Y equals zero signal that sets the word count equals 
zero flip-flop. During an I°CS write operation, the controller accept signal gates 
the word count equals zero flip-flop output signal to the end time circuits that starts 
the timing Sequence to end the transfer operation, The coupler receives the con- 
troller accept signal ufter the transfer of the last data word that caused the Y reg- 
ister to po to a zero word count, This ensures that the controller receives the last 
word of the transfer operation before the end time circuits receive the Y equals 
zero signal to start the timing sequence and end the transfer operation, 


5-3-10.0 


During an ECS read operation, the last word of the transfer operation has left the 
ECS controller when the word count reaches zero. Therefore, the ECS read signal 
gates the Y equals zero Signal to start the timing Sequence and end the transfer 
Operation. 


X AND K REGISTERS (ADDRESS) 


The coupler X and K registers receive the ECS Starting address for the transfer 
Operation from the CPU. The register control circuits increment the N and K 
registers from the starting address to generate the additional MCS addresses for 
the data of the transfer operation. 


The ECS memory is Organized in records (eight 60-bit words) of data. Memory 
references to ECS normally require a specific address for each record, The 
exception is the first record of a transfer operation which could contain less than 
the normal eight words and is referred tO as a partial record. The NX register 
provides the normal record address while the K register provides the address of a 
word within the first record, 


The CPU sends the 23-bit starting address 400 nanoseconds after it receives the 
coupler accept Signal, The X and K registers (3LA0 pak) must be in a preset mode 
400 nanoseconds after the coupler accept Signal to load the ICS starting address, 


The coupler accept signal that was delayed 350 nanoseconds is delayed an additional 
50 nanoseconds by the 50-nanosecond delay flip-flop (5LF0O pak). The delay flip- 
flop provides the delayed coupler accept Signal (400 nanoseconds) to functional con- 
trol input Sl of the X register for 50 nanoseconds. Since the complemented delayed 
coupler accept signal (350 nanoseconds) to input S2 of X register has ended, S1 and 
S2 are in the proper state to preset the register. 


The same delayed coupler accept signal (400 nanoseconds) provided to S1 of the N 
register is provided io S1 of the K register, The delayed coupler accept signal 

(400 nanoseconds) from the 50-nanosecond delay flip-flop is ANDed with the 100- 
nanosecond square wave Signal to provide an input to S2 of the K register. Inputs Sl 
and S2 of the K register are in the proper state to preset the K register at the same 
time the X register presets. 


The X and K registers are in the preset mode for 50 nanoseconds (400 to 450 nano- 
seconds after the coupler accept Signal). During this time, the address bits 0 
through 22 arrive and load inio the XN and K registers, The I'CS address uses all 
23 bits. 


When the 50-nanosecond delay flip-flop clears, the X register goes into the incre- 
ment mode and the K register goes into the hold mode, The registers remain in 

their respective modes until the FCS controller returns a controller accept signal 

io indicate it is ready for the transfer of data and requires the !°CS address, After 
receiving the controller accept Signal, the coupler generates the go MCS and go 

central signals, The go ECS is necessary to start the 100-nanosecond square wave 
Signal. The go central and the 100-nanosecond square wave combine to form the 

K register S2 signal that alternates the K register from the hold to the increment mode, 
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With both registers in the increment mode, the register enable signal to the clock 
input increments the wddress in the registers. The go central signal is ANDed 

with the 100-nanosecond square wave and generates the enuble register clock signal. 
The clock signal is synchronized with the clock pulse (3AA0O pak) to enable the clock 
input of the X and K registers. The clock synchronized register enable Signal incre- 
ments the \ and K registers at the transfer rate Gf once every 100 nanoseconds unless 
stopped by the loss of the go central signal, The increinenting continues until the 
{transfer is complete and the end time circuits stop the go central signal, 


The K register contains zeros except when the first record of a transfer operation 
is a partial record, The K register allows references to specific 60-bit word 
locations for the numbcr of words contained in the partial record, The delayed 
coupler accept signal (550 nanoseconds) gates the first record K register bits 
(lower 3 bits of the address) into the LAK register (S5LK0 pak), The CS accept 
signal from the ICS controller clears the LAK register, The CS accept signal 
indicates the CS controller received the first address of the transfer. Since the 
delayed coupler accept signal (550 nanoseconds) occurs only Once every transfer 
Operation, Only the lower address bits of the first address from the K register are 
gated into the LAK register. All remaining addresses will have zeros in the lower 
3 bits. Thercfore, each time the address registers increment one, the address to 
[CS increments ten (octal). 


The request controller signal gates the address bits into the address register 
(4APO pak). The 100-nanosecond square wave and the T25 clock pulse (25- 
nanosecond square wave) gate the address bits in the address registers to the 
transmitter. The T25 clock pulse synchronizes the address bits within the 100- 
nanosecond square wave for transfer to the ECS controller. The clock time T1 
rescts the address register in preparation for the next address from the X and K 
registers, 


PARITY GENERATOR 


The address bits 0 through 23 provided to the address register (4AP0 pak) for 
transmission to the ICS controller are also provided to the parity generator 
(3LD0 pak). The parity generator generates an odd parity bit for each address 
and transfers the parity bit via the zero parity circuits (CPLR 3.3) to the CS 
controller, } 


ADDRESS/WORD COUNT PE ENABLE 


The address/word count parity error (if detected) requires an enable signal 
synchronized with the appropriate address or word count to pass the error signal 

on 10 the error register, The coupler accept signal (350 nanoseconds) gates a ; 
word count parity error signal (5LEF0O pak) through the select circuit. The delayed — - 
coupler accept signal (400 nanoseconds) from the 50-nanosecond delay flip-flop 

gates an address parity error through the other half of the select circuit. » These 
gating signals perform the synchronizing function that differentiates a word count 
parity error from an address parity error for the error register. 
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P SELECT 


The P counter (CPLR 3.4) keeps track of the number of words in the record trans- 
ferred, The P select circuit (6LCO pak) provides the P counter with the appropriate 
bits to accomplish that function. The K register (3LA0 pak) provides the comple- 
mented lower 3 bits of the address to the Y minus 1 is greater than K test circuit 

and the P select circuit. The K register contains the lower three address bits 

which are normally zero except in the case of a partial first record. Since the K 
register is normally zero, the complemented bits provide a seven tothe Y minus 1. 
is greater than K test circuil and the P select circuit. The Y register (3LA0 pak) 
provides the 3 kits of the word count to the Y minus 1 circuit (6LC0 pak) which in 
turn provides its output to the Y minus | is greater than K test circuit and the P 
select circuit. The Y minus 1 is greater than K test circuit controls the P select 
flip-flop that selects the appropriate bits for the P counter. The go CS signal that 
indicates the CMC is ready for a data transfer gates the P select flip-flop. Assuming 
that Y (data word count) is greater than eight, there is at least part of another record 
io be transferred, The P select flip-flop selects the K bits (seven) for the P register. 
The P counter decrements from the number provided by the selected bits at the data 
transfer rate of one a clock period (100 nanoseconds) until P equals zero indicating 
the end of one record, The count and bit selections are repeated until Y minus 1 is 
less than K, When Y minus 1 is less than K, the last record is ready for transfer 
and the P select flip-flop selects the Y minus 1 value as the selected P register bits. 
When the P counter decrements to zero this time, the Y count equals zero signal sets 
the word count equals zero flip-flop, The word count equals zero flip-flop generates 
the stop go central signal for the go central memory flip-flop (CPLR 3.3) and the Y 
equals zero signal for end time circuit (CPLR 3.7). The end time circuits generate 
an end of transfer signal to end the MCS transfer operation. 
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Location 


41°35 
435 
435 
435 
4F35 
4D32 
4D32 
4D32 


4D28,30, 


428,29 


4D28, 30 
41228,29 
41230 
41°30 
4130 
41130 
41530 
41°30 
4130 
4133 
4D33 


Test Point 


3 (T) 
4 (F) 
9 (T) 
14 (T) 
12 (T) 
4 (F) 
9 (IF) 
10 (I) 
1 (T) 
2 (T) 
13 (T) 
14 (T) 
12 (T) 
3 (T) 
7 (T) 
11 (T) 
8 (T) 
9 (T) 
10 (T) 
1 (T) 
2 (T) 
13 (T) 
7 (T) 
11 (T) 
8 (T) 
9 (T) 
12 (T) 
8 (T) 


CPLR 3.1 TEST POINTS 


Clock Time T1, 3 

MC + LOT CLR 

Dly Cplr Acpt (350 ns, 
Go Central 

Diy Cplr Acpt (400 ns) 
Retr Enbl 

Retr Enbl 

Rgtr Inbl 

Adrs/Wd Count Bit N 
Adrs/{Wd Count Bit N +1 
Adrs/Wd Count Bit N +2 
Adrs/Wd Count Bit N +3 
Y Rgtr Carry 

X Rgtr Carry 

Clock Time T1, 3 

Y Retr Bit N 

Y Retr Bit N +1 

Y Retr Bit N +2 

Y Retr Bit N +3 
Adrs/Wd Count Bit 0 
Adrs/Wd Count Bit 1 
Adrs/Wd Count Bit 2 
Clock Time T1, 3 

K Retr Bit 0 

K Retr Bit 1 

K Retr Bit 2 

K Retr Bit 0 

K Rgtr Bit 1 


4D33 
4D35 
4136 
4C22-27 
4C22-27 
4C22-27 
4C22-27 
4C22-27 
4C22-27 
4C22-27 
4C22-27 
4C22-27 
4C22-27 
4C22-27 
4C22-27 
41°34 
4F34 
434 
434 
4F34 
4F34 
4F34 
434 
434 
4P34 
4F34 
434 
4F34 


9 (T) 
13 (T) 
11 (F) 
13 (I) 
12 (I) 

3 (i) 
14 (TF) 
11 (T) 

9 

4 (F) 

2 (T) 

> (T) 

8 (T) 
10 (T) 

1 

2 (T) 
11 (T) 

5 (T) 

6 (T) 

3 (T) 

4 (T) 
14 (T) 

1 (T) 

9 (T) 

8 (T) 
13 (T) 
10 (T) 
12 (T) 


Module Test Point Description 


K Rgtr Bit 2 

Diy Cplr Acpt (550 ns) 
Y<16 

Adrs Rgtr Bit N 
Adrs Retr Bit N+1 
Adrs Rgtr Bit N +2 
Adrs Rgtr Bit N +3 
Req Controller 

100 ns SQW 

Clock Time Tl 
ECS Adrs Bit N 
ECS Adrs Bit N +1 
ECS Adrs Bit N +2 
ECS Adrs Bit N +3 
T 25 (25 ns SQW) 
Y<16 

Word Count = 0 

Y Bit 3 

Y Bits 0- 2 = 0 Test 
Go Central 

Y -1>K Test 
select K 

K Bit 0 

K Bit 1 

K Bit 2 

Y -1 Bit 0 

Y -1 Bit 1 

Y -1 Bit 2 
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DETAILED-PAK DIAGRAM 
TRANSFER CONTROL 


The basic control center of the cOupler during a transfer Operation is the trans fer 
control circuit (5L10 pak), When the CPU initiates a data transfer Operation, ithe 
coupler must generate a request for the CMC. To generate an ICS request CMC 
signal, the flag register Operation signal must not be present, the Y register 

must contain a word count, and a parity error must not have been detected in the 
word count or starting k&CS address. When these conditions are available, the Y 
not equul to zero Signal, the not error signal, and the complemented not flag reg- 
ister Operation signal are ANDed with the delayed coupler accept (550 nanoseconds) 
io generate the ECS request CMC signal, The ECS request CMC signal is a 50- 
nanosecond pulse that Occurs Once during each transfer Operation, 550 nanoseconds 
after the coupler accepts a transfer operation request from the CPU. The CS 
request CMC signal is transmitted to the CMC via a latch register (4KT0O pah) and 
traunsmitter af time Tl, 3. 


The MCS request CMC is not generated if the flag register Operation signal 1s 
present, Y is equal tO zero, or an address/word count parity error Signal is 
present, but an end data transfer signal is generated, The end data transfer sig- 
nal, 550 nanoseconds after the coupler accepts a transfer operation, sets the end 
time flip-flop (CPLR 3.7) to end the transfer Operation before a data transfer 
occurs, The ending of the transfer Operation before a transfer of data occurs does 
not affect u flag register Operation as it does not require a transfer of data. The 
word count in the Y register is zero for a flag register Operation. The ending of 
a transfer operation by a starting address/word count parity error prevents data 
from transferring 10 an incorrect address in ISCS and possibly destroying other 
data. 


If a flag register operation is requested by the CPU, the address received by 
coupler has bit 23 set. Address bit 23 sets the flag register Operation flip-flop 
(CPLR 3.3) that generates the flag register Operation signal. The I8CS controller 
requires Only the address with bit 23 set to perform a flag register operation, The 
flag register Operation signal is ANDed (SLI0O pak) with the coupler accept signal 
that was dclayed 550 nanoseconds and synchronized by time T1, 3 to set the accept 
go flip-flop. ‘he accept go flip-flop generates the go I'CS signal. The go 18C5 
signal sets the go NCS flip-flop (6LGO pak) that is connecitcd with the request con- 
troller flip-flop in a pulse forming combination. The go I"CS flip-flop sets on the 
trailing cdge of a clock pulse and forms the leading edge of the request controller 
signal. The request controller flip-flop sets 50 nanoseconds later On the trailing 
edge of another clock pulse. The setting of the request controller flip-flop breaks 
the pulse forming AND gate and forms the trailing edge of the request controller 
signal. The request controller signal is required during a flag register Operation 
since the MCS controller performs the flag Operation internally. The Y register 
is equal t0 zero indicating no word count since a transfer of data is not required, 
The complemented flag register operation signal (SLO pak) prevents making the 
pulse forming AND function that generates the MCS request CMC signal since the 
CMC is not required, 


The CMC sends the CMC accept signal when central memory is ready for the 
requested data transfer operation, The CMC accept signal proceeds through the 
receiver and latch register (3K RO pak) and unconditionally sets the accept go flip- 
flop (5LF0O pak), The accept go flip-flop generates the go I'CS signal that gates 
the P select circuit (CPLR 3.1), enables the buffer address circuit (CPLR 3.6), 
and sets the go MCS flip-flop (6LGO pak), 
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The go ECS flip-flop sets at time T3 and Sends its output signal to the request con- 
troller flip-flop. The request controller flip-flop is initially in a reset mode at the 
start Of each transfer operation, The output signal of the go ECS flip-flop is ANDed 
with the complemented output signal of the request controller flip-flop in a pulse 
forming network that generates the request controller signal, unless an abort block .- 
Signal is present. The request controller flip-flop sets at the next time T1 after the 
go 1:CS signal is available. The setting of the request controller flip-flop breaks the 
AND gate and ends the request controller signal, Since the go ICS Signal is gen- 
erated at tume T3 and the request flip-flop set at the next time T1, the request 
coupler accept Signal duration is 50 nanoseconds, The request controller pulse 
gates the address bits from the X and K registers into the address register (CPLR 
3.0) for transmission to the I-CS controller. The go CS signal is also used by the 
buffer control (CPLR 3.4) and the end time control (CPLR 3.7) circuits. 


The request controller flip-flop is initially in the reset mode as the Start of a trans- 
fer operation if the block request I'CS signal 1s not present and Q does not equal two, 
The Q counter is in synchronization with the number of words written or read in 
ICS. When two words have been transferred, Q equals 2 and the request controller 
flip-flop is reset in preparation for the next go ECS signal, The not block request 
KCS signal gates the Q equals 2 signal to the delay circuit which resets the request 
controller flip-flop, During a reud Operation when the Y register (word count) 
indicates the last record is being read, the block request 1:CS signal is generated 
(CPLR 3.1). The block request [CS signal prevents the Q equals 2 signal from 
resetting the request controller flip-flop, Since the indication 1s that the last record 
of the transfer Operation is being read,the CS controNer 1s no longer required and 
another request controller signal is not necessary. 


The ICS controller sends an ECS abort signal to the coupler if an error is detected 
during a data transfer Operation, The ICS abort signal sets the abort block fMip- 
flop (5L10 pak) to prevent the generation of another request controller signal, If 
the ICS abort signal occurs during an ECS read Operation, the ICS abort signal 
seis the fake read flip-flop along with the abort block flip-flop. The fake read flip- 
tlop generates the fake read signal that along with the Q counter keeps the go central 
memory flip-flop (CPLR 3.3) set long enough to transfer the data out of ECS. When the 
the transfer Operation is complete, the word count in the Y register 1s zero and the 
Y equals zero signal breaks the AND gate on the output of the fake read flip-flop 
ending the fake read signal. The ending of the fake read signal causes the go central 
memory flip-flop to reset, 


The CPU ECS write signal via the coupler interface circuits (CPLR 3.1) sets the CS 
write flip-flop (5LI°O pak) for an ECS write Operation, The ECS write signal from 
the ICS write flip-flop is fanned out (3CA0 pak) to appropriate circuits within the 
coupler requiring notification of an I'CS write mode of Operation. The I'CS write 
Signal is transmitted to the FCS controller via an MCS control register (4N4P0 pak) 
and transmitters. A request coniroller signal gates the I'CS write signal into the 
IE:CS control register. Requiring the request controller signal as a gate for the ECS 
write signal ensures the ECS controller that the request for this purticular transfer 
operation is a write Operation, The absence of the ECS write signal to the CS write 
flip-flop indicates an 1'CS read Operation, Therefore, the absence of the PCS write 
signal into the 1;CS control register at the time of the request coupler signal indicates 
to the CS controller that the request is for a read Operation, The ECS write flip- 
flop is cleared at the end of cach transfer Operation or by a master clear signal. 
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CPLR 3.2 TEST POINTS 


Location 
4C15 
4C15 
4F35 
435 
435 
435 
4135 
4F15 
4F15 
41935 
41235 
41535 
41°35 
41°36 
4F36 
4136 
“4F36 
436 
4C28 
4C28 
4C28 
4C28 
4C28 
4C28 
4C28 


3 (T) 
1 (fF) 
1 (T) 
4 (f) 
6 (T) 
11 (T) 
3 (T) 
11 (T) 
2 (T) 
8 (T) 
9 (T) 
10 (F) 
11 (F) 
12 (T) 
3 (T) 
14 (T) 
13 (T) 
2 (T) 
1 

4 (T) 
6 (T) 
9 

11 (T) 
12 (F) 
14 (F) 


CMC Acpt 
CMC Acpt 

CMC Acpt 

MC + KOT CLR 
ICS Abort 

Flag Rgtr Opn 


Clock Time Tl, 3 


ECS Req CMC 


Clock Time Tl, 3 


ECS Write 
ICS Write 
ECS Write 
iiCS Write 

Go irCS 

Abort Block 
Block Req ECS 
Clock Time T1 
Clock Time T3 


T25 (25 ns SQW) 


Clock Time T1 
ECS Write 

100 ns SQW 
Reg Controller 
Rea Controller 
ECS Write 
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IH CPLR 3 3D : saan! 
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q FF 
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(e) é WRITC BO SE —+{Fanour pase eee wee 
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i ECS WRITE, 
ECS WRITE €cS REQUEST CONTROLLER 
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RGTR 
100 NS SGw 
CPLR 3 4B 
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| REFER TO CPLR 36 DILGRAM FOR CLOCK LISTRIBUTION 
“AAUTONI Nay COOL 1Otns 
PUM UUILE DETAILED - PAK DIAGRAM ara 
mine §=TRANSFER CONTROL 
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DIVISION 
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CPLR 318,338 


ECS CONTROLLER 
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DETAILED-PAK DIAGRAM 
ZERO PARITY CONTROL, FLAG REGISTER OPERATION AND GO CENTRAL 


ZERO PARITY CONTROL 


The CPU sends a force zero parity code that originates in the status and control 
register of the central processor when a test is required of the parity error 
detection networks. The code bits are received and passed through the latch 
register (S3KRO pak) at time T1, 3 to the force zero parity decoder (5LKO pak). 
The decoder checks the bits and carries out the coded instructions, Normally 
both of the bits ure zeros and an output signal from the decoder is not required. 


If the force zero parity on address/word count at CPU is decoded, the force zero 
parity Signal is transmitted via a latch register and transmitter (4KT0O pak) at the 
next time Tl, 3 tothe CPU. If a force zero parity on address to controller is 
detected, the decoder sends the force zero parity Signal to a gating Select circuit 
(4KQ0 pak). The force zero parity signal makes the AND gate in the.select circuit 
that gates a logical zero as the CS address parity bit through the select circuit 
{io the CS control register (4AP0 pak), The complemented force zero parity on 
[IkCS uddress Signal breaks the AND gate in the select circuit and blocks the 
address parity bit that accompanied the address from the CPU, This address 
parity bit path through the select circuit is the path that the address parity bit 
takes for a normal transfer Operation, The request coupler signal gates the 

ICS uddress parity bit, real or logical zero, into the ECS control register (4AP0 
pak) to ensure the CS address parity bit is associated with the proper address and 
request. The ECS control register transmits the ECS address parity bit to the 
ICS controller at the 100-nanosecond data transfer rate under control of the timing 
pulses. The "CS control register is reset each clock period to prepare it for the 
next I'CS address parity bit. If the force zero parity decoder (5LKO pak) detects a 
force zero parity on data at the controller, the signal is transmitted via an I}CS 
control register (4A P0 pak) that does not require an input gating signal to the ECS 
controller, The ICS controller generates zero parity for the [CS parity check 
circuits, , 


ECS RESPONSE REGISTER 


The ECS controller sends a controller accept Signal to the coupler for every successful 
transfer of a record and also to indicate that it is reudy for another record, The 
controller accept signal is received and loaded into the ECS response register 

(4A P0 pak). The ECS response register sends the controller accept Signal to 

various coupler locations including the go central circuit (6L130 pak). The coupler 
accept signal along with the not stop go central signal (CPLR 3.1) and the not flag 
register operation signal set the go central memory flip-flop, The go central 
memory flip-flop generates the go central signal that is necessary for the coupler 
circuits to perform any data transfer Operation, 


The ECS controller sends a controller abort signal 10 the coupler if the controller 
detects un error during the data transfer operation, The controller abort signal is 
received and loaded into the ECS response register, The I'CS response register 
sends a controller abort signal to the crror register (CPLR 3.7) for determination 
to immediately end the data transfer operation in the case of an ISCS write opera- 
tion or to continue the data transfer Operation to its normal conclusion in the case 
of an ECS read Operation, 
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GO CENTRAL AND FLAG REGISTER OPERATION 


The controller accept signal sets the go central memory flip-flop (5LBO pak) if the 
flag register Operation flip-flop is not set and the word count equals zero fhp-tlop 
(CPLR 3.1) that generates the stop go central signal is not set. The go central ‘ 
Signal, indicating that the ICS controller has accepted the transfer request, fans 

out tO appropriate coupler circuits. The go central signal allows data transfer to 
begin between the ECS and CMC via the coupler. The go central memory flip-flop 

is also set when the initial go I°CS and I:CS write signals result in the generation 

of the force set go central signal. This initial go central signal results in a bank 
initiate signal that transfers to CMC before the 1'CS controller responds with its 
first controller accept signal. This is required since the 1°CS controller is ready 
to accept data immediately with its acceptance of the transfer request while it takes 
longer for the CMC to get data out of central memory, The P equals zero signal, 
indicating that all the words of the active record have transferred,resets the go 
central memory flip-flop, This requires the I-;CS controller to generate a controller 
accept Signal after receipt of each record to set the go central memory flip-flop 
again, 


The 17,5-nanosecond delayed Q equals 7 signal and the fake read signal are ANDed 
to set the go central memory flip-flop should an 1:CS abort occur. The I:CS abort 
causes the generation of the stop go central signal resulting in the clearing of the go 
central memory flip-flop at the end of the record, The fake read signal is generated 
only during a read ICS Operation, The go central memory flip-flop remains set 
allowing the transfer of all zeros to CMC for the remaining words of the TMCS read 
transfer Operation. 


The controller accept signal is delayed, and then ORed with the master clear or end 
of transfer clear signal {0 generate a reset signal for the LAK register (CPLR 3.1). 
This signal resets the LAK register containing the lower 3 bits of the address after 
each successful transfer of a record, 


The flag register Operation flip-flop is set if address bit 23 is set at the time the 
flip-flop is clocked by the flag register Operation enable signal, This signal coincides 
with the time the address arrives from the CPU. The flag register operation flip- 
flop output Signal requests the .CS controller and passes the flag operation function 
on to the ECS controller. Address bits 20 through 22 of the associated address are 
interpreted by the FCS controller as to what is required during the flag register 
Operation function. The [CS controller requires no information other than the 
address with bit 23 set. The coupler sends no request for information to the CMC. 
The output signal of the flag register Operation flip-flop is inverted and prevents 

the controller accept Signal from setting go central memory flip-flop and allowing a 
data transfer to take place, Since no data transfer takes place during a flag register 
Operation, the flag register operation flip-flop depends on the clear signal for the 
next transfer Operation request to reset the flip-flop, 
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CPLR 3.3 TEST POINTS 


5 (T) Force Zero Purity Code 0 


Module 


2 (T) Force Zero Parity Code 1 

7(T) Clock Time T1, 3 

11 (T) Force Zero Parity on Adrs/Wd Count 
2 (TV) Clock Time T1, 3 
13 (T) Force Zero Parity on ECS 


Adrs P Bit 
ECS Adrs P Bit 
Req Controller 
Clock Time Tl 
100 ns SQW 

T25 (25 ns SQW) 
ECS Write 


Force Zero Parity on Data at 
Controller 


13 (F) 
11 (T) 
4 (T) 
9 
1 
14 (F) 
7 (T) 


13 (F) Controller Acpt 


12 (F) Controller Abort 
2 (F) MC + EOT CLR 

10 (T) Dly Q=7 

11 (T) Fake Read 

12 (T) Controller Acpt 

14 (T) Stop Go Central 

13 (F) P=0 


9 (T) Adrs/Wd Count Bit 23 
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DETAILED-PAK DIAGRAM 
CMC TRANSFER CONTROL, P AND @ COUNTERS AND WRITE BUFFER CONTROL 


TRANSFER CONTROL (WRITE) 


The /!CS controller sends an accept signal to the coupler to indicate that the initial 
request has been accepted. When the coupler receives the accept signal, it gener- 
ates the po central signal (CPLR 3.3). The go central signal is fanned out (3CA0 
pak) to the appropriate coupler circuits. One of the go central signals is ANDed 
with the ICS write signal (4LH7 pak) to set the 300-nanosecond shift register and 
the ECS continue request flip-flop at time Tl. The CS continue request flip-flop 
transmits the "CS continue request signal (4KT0 pak) to the CMC to reserve a 
memory bank in central memory 400 nanoseconds ahead of each successive bank 
initiate signal. The output of the 300-nanosccond shift register sets the bank 
initiate flip-flop at the next time 71'1 (300-nanosecond shift plus 100-nanosecond 
clock period cquals 400 nanoseconds), The 100-nanosecond square wave that gates 
the data into the data holding register in preparation for transmission to the ICS 
controller also gates the bank initiate signal 1o the latchregister (4K ‘TO pak) lor 
transmission to the CMC, The bank initiate signal arrives at the CMC 400 nano- 
seconds after the continue request signal to initiate the addressed bank in central 
memory to send its data to the coupler buffer. 


TRANSFER CONTROL (READ) 


During an @#CS read Operation, a go central signal from the fanout (83CA0 pak) is 
pated info the 11£00-nanosecond delay chain (5KS0 pak) by the CS read (not MCS 
write) signal. A further delay Occurs as the signal is passed through two 100- 
nanosecond delay tlip-flops (4L17 pak) to the 300-nanosecond shift register and the 
MCS continue request flip-flop, The MCS continue request Signal transfers to the 
CMC while the 300-nanosecond shift register delays the setting of the bank initiate 
NMip-flop for an additional 300 nanoseconds plus One clock period, The total delay 
Incan WCS read operation before a bank initiate signal reaches the CMC is at least 
1700 nanoseconds, This amount of time is required for the "CS to get the data out 
of memory after it has accepted the transfer Operation request. The CMC is not 
required until the memory cycle is complete and data transfer starts, Once the 
transfer starts, it comtinues at the transfer rate of One word every 100 nanoseconds, 


P COUNTER 


The selected P register bits 0 through 2 are selected by the P select circuit 

(CPLR 3.1) for the P counter. The P counter (61G0 pak) keeps track of the number 
of words in the record being transferred, The sclection circuit therefore provides 
the K register output (lower 3 bits of address) which ts normally a 7 as the input to 
the P counter until the Y register output (word count) is equal to or less than the K 
repister Outpul, When the last record is in the process of being transferred, the 

Y minus 1 signal is supplied to the P counter as the number of words in the record, 


The P counter is loaded with the selected P register bils 0 through 2 when the counter 
is in the preset mode, The go central signal, indicating an i}CS controller accept, 
sets the Onc-shot flip-flop at clock tame T1, 3, This forces the P counter into a 
decrement mode and allows the count to be decremented by One every clock period, 
The output of the P counter 1s monitored by the P test circuit until P equals 0. When 
P equals 0, the last word of the record has transferred and the P test circuit sends 
the P equals 0 signal to reset the go central flip-flop (CPLR 3.3), The go central 
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flip-flop requires the LCS controller to send back an accept signal to set it again. 
The ending of the go central signal returns the P counter to the preset mode and 
allows the loading of the word count of the next record. ‘The process continues unul 
the last word of the last record is transferred, 


Q COUNTER 


The Q counter (5LGO pak) is reset to zero at the same time the P counter goes 10 a 
decrement mode, This is accomplished by the one-shot flip-flop not being set by 
the go central Signal until time T1, 3. The Q counter increments Once each clock 
time Tl. The Q test circuit Outputs a Signal when Q equals 2. During an ICS write 
Operation, the Q equals 2 signal indicates that two words have transferred from 
CMC to the coupler buffer. The Q equals 2 signal sets write block request controller 
flip-flop (CPLR 3.6) which allows the first request controller signal of the transfer 
operation to transfer to the ICS controller, After the Q equals 2 signal has Once 
set the write block request controller flip-flop, if is not required again until after 
an end of transfer has taken place, However, the Q counter 1s continually reset for 
each record and incremented for each word, The Q equals 2 signal also resets the 
request controller flip-flop (CPLR 3.2) to allow the generation of the next request 
for the ICS controller. 


The Q test circuit also generates a Q equals 7 signal that in combination with the 
fake read signal (CPLR 3,3) sets the go central flip-flop, This keeps the go cen- 
tral flip-flop set so that all zeros are written into CM for the remaining words of 
an ECS read operation if an MCS abort occurs. 


P DELAY COUNTER 


The P holding register (4LL? pak) receives the selected P register bits that contain 
the word count of the next record, These bits are clocked into the holding register 
by the combination of the delayed go ECS, controller accept, and clock time T1 sig- 
nals, The selected P register bits enter the P delay counter when the controller 
accept Signal forces the counter intO a preset mode, When the controller accept 
signal ends, the counter goes into a decrement mode, The counter is decremented 
each clock time T1 during an 1°CS write Operation, When the counter reaches zero, 
the P delay test circuit Outputs a Signal to reset the write data flip-flop at the end 
of the record, 


The write data flip-flop is set by the E.CS write signal and the controller accept sig- 
nal from the initial or previous record, The write data flip-flop output signal is 
delayed 500 nanoseconds (5KS0 pak) and ANDed with the 100-nanosecond sqaure 
wave (4LI7 pak) to generate the load data signal, The load data signal is fanned 
Out to gate the data from the coupler buffer (CPLR 3.5) into the data holding register. 
The data 1s then transmitted to the 1:CS controller, The buffer address circuit uses 
a complemented load data signal for synchronization of the address to the data 
(CPLR 3.6). The 500-nanosccond delay (5KS0 pak) affects the write data signal on 
the first word of the first record only in the transter Operation. The timing of the 
clock pulse to the reset time of the write data flip-flop is such that the 500-nano- 
second delay flip-flop does not see the signal drop at the end of the record unless a 
a gap occurs to delay the controller accept signal, A delay caused by a gap would 
still only delay the output from producing another load data signal for as long as the 
gap occurred, 
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CPLR 3.4 TEST POINTS 


419 
4F19 
4F19 
4F19 
4F19 
4P19 
4F19 
4F19 
4F35 
4F35 
435 
41235 
4135 
4135 
41835 
41535 
41°36 
436 
41°36 
436 
4F37 
40°37 
437 
437 
4F37 
4F37 
437 
415 
4F15 
4F15 
41533 
41233 
41°33 
41°33 
4133 


Test Point 
3 (T) 
12 (T) 
9 (T) 
10 (T) 
13 (T) 
11 (T) 
14 (T) 
2 (T) 
3 (T) 
1 (F) 
2 (F) 
6 (T) 
5 (F) 
4 (F) 


ECS Write 
P Bit 0 
P Bit 1 
P Bit 2 


Dly P Retr Bit 0 
Dly P Retr Bit 1 
Dly P Retr Bit 2 


P=0 

Go Central 

Go Central 

Go Central 
Load Data 
Load Data 
Load Data 

100 ns SQW 
100 ns SQW 

P Retr Bit 0 

P Retr Bit 1 

P Retr Bit 2 
Go Central 
100 ns SQW 
Clock Time T3 
Bank Initiate 
ECS Write 
Clock Time T1 
Go Central 


Set ECS Cont Req 
ECS Bank Initiate 
CS Continue Req 
Clock Time T1, 3 


100 ns SQW 
100 ns SQW 
100 ns SQW 
100 ns SQW 
100 ns SQW 
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DETAILED-PAK DIAGRAM 
DATA PATHS 


WRITE DATA PATH 


The CM read data to be written into ICS is received and enters the latch register 
(3KRO pak) at time T1, 3, The 60 bits of data and a parity bit are accompanied by 
a data On line signal referred to as a go ECS in the CMC, The data on line signal 
is clocked by a 100-nanosecond square wave in the 3KIF0 pak, The resultant output 
signal is a 50-nanosecond write strobe and a complemented write strobe Once every 
100 nanoseconds, The complemented write strobe provides the buffer address con- 
trol (CPLR 3.6) with a timing pulge. The write strobe signal is fanned out (3FX0 
pak) to gate the data and the parity bit into the data buffer 16-word random access 
memory (RAM) at the address designated by the buffer control address bits (5PKG 
pak), 


The 16-word RAM buffer stores the data coming fromthe CMC that the [CS con- 
troller is not ready for, The first request for the ECS controller is blocked to 
give the CMC a headstart as the ECS controller is able to accept data as soon as 
the request is made, The 16-word RAM stores the first two words from CM 
according to the buffer address, The coupler generates a request for the ICS 
coupler only after the successful transfer of two words from the CMC, If the con- 
troller can do a coupler request at this time, it sends an accept signal to the 
coupler which starts the transfer of data. If the ECS controller cannot take the 
request and does not send an accept back to the coupler, the next word from CMC 
is stored in the next address of the 16 word RAM, The minimum number of words 
in the 16-word RAM before a transfer begins is two, while a maximum of 16 
depends upon when the ECS controller sends back an accept signal, The initial 
blocked request for the }}CS controller is due to the ability of the !'CS controller to 
accept data sooner than the CMC can get the data Out of central memory. The CMC 
therefore, operates the CM ahead of, and semi-independent of ECS, This allows 
the 16-word RAM buffer to store data and have data transferred out Once every 

100 nanoseconds which is as fast as the ECS controller can accept data from the 
coupler for writing in CS, The buffer input address which is incremented by the 
complemented write strobe controls the data location within the 16-word RAM. 

The data in the 16-word RAM is transferred out on a first-in first-out basis by the 
buffer output address, The 100-nanosecond square wave, 50 nanoseconds of which 
is for the input address and the other 50 nanoseconds for the output address accom- 
plishes address control, The ECS accept signal indicating the CS controller is 
ready for the first or next word controls the incrementing of the output address. 
The data Output from the 16-word RAM is in sequence and ai the SCS transfer rate. 
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The buffer CM read data enters the data holding register (4AP0 pak) by the pre- 
sence of the load data signal. The load data signal is the result of the ECS write 
signal and the controller accept signal that Operates the P delay counter for an 

[I:CS write condition, In order to get a load data signal, the ECS controller must 
generate the initial accept or an accept due to a successful transfer of the previous 
word, The transmit data signal and clock time T25 gate the data to the transmitter. 
The transmit data signal 1s a result of the ECS write signal gated by the 100-nano- 
second square wave, 


The CM read data parity bit also passed through a 16-word RAM buffer and holding 
register in synchronization with the associated data word, 


A Section of the 16-word RAM parity buffer generates the go signal for the NCS 
controller that accompanies each data word by having that section full of logical 
ones. Therefore, every output word selected by an output address is accompanied 
by a go Signal indicating that data is on the line to the I'CS controller, 


READ DATA PATH 


The ECS read data to be written into CM is received and enters the data holding 
registers (4AP0 pak) uncondilionally, No gating or clock signals are required to 
enter the data, The data transfers immediately to a latch register in the data 
transmitters (4KT0O pak) and is clocked at time Tl to the transmitter. The data 
parity bit accompanies the data through the coupler along a similar path. 


If an ECS abort Occurs during a read Operation, the [CS controller transfers the 
remaining words of the transfer Operation as all zeros, The coupler receives the 
I:CS abort signal and generates the forced parity bit signal (3ANO pak) to accom- 
pany the remaining words made up of all zeros in the transfer Operation. 


If an error Occurs in the FCS, the };CS controller sends the appropriate error 
Signal to the coupler. The I?CS controller parity crror or ICS bank parity error 
Signals enter the holding register on the 4AP0O pak, The holding register sends the 
error Signals to the coupler error register (CPLR 3.7) and are eventually coded 
and transferred to the status and control registers for error identification, 
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4CO7-14 | 


3KRO 
31K RO 
3KRO 
3KIRO 
3KRO 
3K RO 
3KRO 
3KRO 
31 RO 
SPKG 


oPKG 
SPKG 
5PKG 
SPKG 
SPKG 
SPKG 
o9PKG 
OSPKG 
OPKG 
oOPKG 
SPRKG 
OPIKG 


OPKG 
SPKG 
SPKG 
9PKG 
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4CO7-14 
4CO7-14 
4CO7-14 
1CO7-14 
ACOT-14 
4CO7T-14 
4CO7-14 
ACO7-14 


41908-14, 
4107-14 


4D08-14, 
4107-14 


4D07 
41)07 
41907 
41907 


Test Point 


3 (T) 
5 (T) 
2 (Tv) 
6 (T) 
13 (T) 
~ 9 (‘T) 
12 (T) 
8 (T) 
7 (T) 


3 (T) 
2 (T) 
10 (T) 
9 (‘T) 
7 (T) 
6 (T) 
13 (T) 
14 (T) 
1 (T) 
11 (T) 
8 (T) 
5 (T) 
4(T) 


3 (T) 
7 (T) 
4 (T) 
6 (T) 


CPLR 3.5 TEST POINTS 


Description 


Data (CM Read) Bit N 

Data (CM Read) Bit N +1 

Data (CM Read) Bit N +2 

Data (CM Read) Bit N +3 

Data (CM Read) Bit N +4, Data Parity 
Data (CM Read) Bit N +5 

Data (CM Read) Bit N +6, Data On Line 
Data (CM Read) Bit N +7 

Clock Time T1,3 


Data Bit N 

Data Bit N +1 

Data Bit N +2 

Data Bit N +3 
Buffer Data Bit N 
Buffer Data Bit N +1 
Butfer Data Bit N +2 
Buffer Data Bit N +3 
Adrs Bit 0 

Adrs Bit 1 

Adrs Bit 2 

Adrs Bit 3 

Wriie Strobe 


Data (CM Read) P Bit 
Buffer Data P Bit 
Write Strobe 

Go 


41)07 1 (T) 
4D07 11 (T) 
41907 8 (T) 
4107 o (T) 


4D25-27, 
43822-27, 
422-27 


13 (I) 
12 (I) 
3 (I) 
14 (ft) 
9 

11 (T) 
4 (T) 
2 (T) 
5 (T) 
8 (T) 
4D25-27, 10 (T) 


41522-27, 
4P22-27 


4124 
424 


13 (F) 
12 (I) 
4124 3 (1°) 
424 14 (F) 
4124 9 

4D24 11 (T) 
4N24 4 (T) 
A124 10 (T) 
4124 5 (T) 


Description 


Adrs Bit 0 
Adrs Bit 1 
Adrs Bit 2 
Adrs Bit 3 


Data Holding Rgtr Bit N 
Data Holding Rgtr Bit N +1 
Data Holding Rgtr Bit N 42 
Data Holding Rgtr Bit N +3 
Transmit Data (100 ns SQW) 
Load Data 

Clock Time T2 

Data (ECS Write) Bit N 
Data (ICS Write) Bit N +1 
Data (I2CS Write) Bit N 42 
Data (CS Write) Bit N +3 


Controller PE /Data (CM Read) P Bit 


Go 

ECS Bank PE 

Data (ECS Write) Parity 
Transmit Data (100 ns SQW) 
Load Data 

Clock Time T2 

Data (ICS Write) Parity 

Go 
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CPLR 3.5 TEST POINTS (Cont'd) 


Module Test Point Description Module Test Point Description 


41°07-14 9 (T) Data (CM Write) Bit N 5KSO 3 Transmit Data (100 ns SQW) 
4007-14 7(T) Data (CM Write) Bit N +1 5KSO 10 Transmit Data (100 ns SQW) 
407-14 11 (T) Data (CM Write) Bit N +2 5SKO 14 Transmit Data (100 ns SQW) |. 
4107-14 6 (T) Data (CM Write) Bit N +3 3I°x0 2 (1) T1 - Write Strobe 

407-14 - 10 (T) Data (CM Write) Bit N +4, Parity 3X0 3 (I) Tl - Write Strobe 

407-14 3 (T) Data (CM Write) Bit N +5 3FX0 6 (I) T1. Write Strobe 

4F07-14 8 (T) Data (CM Write) Bit N +6 3X0 10 (F) T1 - Write Strobe 

407-14 5 (T) Data (CM Write) Bit N +7 3FX0 11 (IF) T1 - Write Strobe 

407-14 2 (T) Clock Time T1 3FX0 13 (F) T1 + Write Strobe 

4F16 14 (T) Data On Line 3FX0 7(T) Clock Time T1 

4F16 100 ns SQW 3FX0 14 (T) Clock Time T1 

41932 Transmit Data (100 ns SQW) 3X0 1 (T) Write Strobe 

41°32 Transmit Data (100 ns SQW) 
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DETAILED-PAK DIAGRAM 
BUFFER ADDRESS 


BUFFER ADDRESS 


The buffer address generates the I/O addresses for the buffer 16-word RAM in the 
CM read data path (CPLR 3.5). The generation of the buffer address requires the 
fo CS signal that is generated as a result of the coupler accept signal (CPLR 3.2). 
The go I"'CS signal is ANDed with the complemented output signal of the one-shot in 
a pulse forming combination, The go ICS signal makes the AND gate forming the 
leading edge of the pulse. The go ECS signal at the next clock time T3 sets the 
one-shot. This could be 100 nanoseconds after the arrival of the go CS signal 
depending upon the relationship of the go 1:CS signal to time T3. When the one- 
shot sets, its signal breaks the AND gate forming the trailing edge of the pulse. 
This pulse provides an input signin to functional control input $2 of the [/O address 
registers (3LA0 pak) that generate the buffer address. The output signal of the 
pulse forming AND pate is also complemented 10 break two AND gates. The com- 
plemented outputs of these AND gates provide input signals to input S1 of the I/O 
address registers, With the signals as described at this time, the I/O address 
registers are in a preset mode and load all zeros, When the One-shot sets at 

time T3, the signal from the pulse forming ANID gate ends removing the input sig- 
nals {0 Sl and $2. This forces the I/O address registers into a hold mode, The 
write strobe signal, which 1s generated each time a word arrives from CMC, con- 
trols the input signal fo $2 of the input address. The write strobe forces the input 
address register into the increment mode for each word, The clock pulse incre- 
ments the input address register at the transfer rate of once every 100 nanoseconds, 
The address is incremented each time a write strobe Occurs until all 16 addresses 


have been uscd; then the address register returns to zero and starts all Over again, ° 


The Output address register Operates in the Same manner as the input address 
register except that the load data signal forces the output address register into 
the increment mode, The load data Signal is the result Of the coniroller accept 
Signal, The controller accept signal Occurs once every 100 nanoseconds after the 
initial MCS reaucst is accepted, The initial CS request is not generated until at 
least two words have arrived from the CMC. The incrementing of the 1/O address 
repister continues each clock time there is a write strobe or load data for their 
respective repisters until the transfer Operation 1s complete, The next go WCs 
signal for the next transfer operation results in loading of all zeros into the [/O 
address registers to begin the process all over again, 


The address bits from the input address register are complemented externally 
(SPKG pak) while the bits from the output address register are complemented 
internally (BLAO pak). The 100 nanosecond square wave signal (3KF0 pak) gates 
the complemented I/O address bits so that every 50 nanoseconds vither the input 
or the Output address is fanned out (3Il¢XO pak) to the data path buffer 16-word 
RAM (CPLR 3.5), 
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FORCE SET GO CENTRAL CONTROL 


The CPU request for an CS write Operation requires the coupler to generate 
request signals for the I:CS controller and the CMC. The ECS controller is 
capable of accepting data as soon as the request for use is accepted. Since it 
takes more time for the CMC to get data out of central memory and to the coupler, 
the force set go central circuit (4LL7 pak) generates a Signal to initiate the CMC 
ahead of the F-CS controller. 


The go ECS signal that 1s a result 6f the coupler accepting the CPU request for a 
transfer operation is ANDed in a pulse forming combination with the output of the 
one-shot and 1°CS write signal. The pulse ends when the one-shot sets at time T3, 
which then sets the force set flip-flop. The flip-flop sends the force set go central 
signal to set the go central flip-flop (CPLR 3.3). The go central flip-flop causes 
the generation of the first bank initiate signal for the CMC, The coupler has not 
yet issued a re’vest for the CS controller to perform a transfer Operation, The 
CS controller accepting the request for a transfer Operation is the normal con- 
trol signal that sets the go central flip-flop during a transfer operation. 


WRITE BLOCK REQUEST CONTROLLER CONTROL 


The write block request controller circuit (4LL7 pak) generates the signal that 
prevents the coupler from generating a recsuest for the CS controller until at least 
two words from the CMC are in the coupler data path buffer. 


The same pulse that sets the force set go central flip-flop resets the write block 
request controller flip-flop, The reset mode of the flip-flop generates a block 
request controller signal that prevents the coupler from sending the first request 
controller signal (CPLR 3.2) to the ECS controller. The coupler does send a 
request to the CMC at this trme., When two words have transferred inio the data 
path buffer from the CMC, the Q counter which is equal to the P counter (word 
count) sends the Q equals 2 signal. The Q equals 2 signal is complemented, ANDed 
with the ECS write signal, and the result complemented to set the write block reques’ 
controller flip-flop, The setting of the write block request controller flip-flop 
removes the block request controller signal, This now allows the coupler to request 
the CS controller as there are at least two words of data in the data path buffer and 
possibly more On the way. 


During a read ECS transfer operation,a delay of the CS request controller signal 
is not required, The absence of the ECS write signal sets the write block request 
controller flip-flop immediately as the Q equals 2 signal is not required, Since 
the flip-flop is set, a block request controller signal is not present, the coupler is 
allowed {0 generate the request for the LCS coupler, 
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DETAILED-PAK DIAGRAM 
END TIME CONTROL, ERROR REGISTER, ERROR CODE GENERATOR AND PROCESSOR INTERFACE 


END TIME CONTROL 


The end time control circuits perform the termination functions of a Successful or 
not so successful transfer Operation for the coupler, The word count control cir- 
cuit (CPLR 3.1) provides a Y equals 0 signal (word count) to the end time control 
(4L1°:0 pak) when the Y register has decremented to zero indicating that all the 
words for the active transfer request are accounted for, In an ICS write operation, 
this means the coupler received a controller accept signal for the previous word 
from the ECS controller;whereas, in an ICS read operation Only the word count 
must equal zero, When these conditions are present,the transfer operation 1s 
complete and the end time control can terminate the transfer operation, 


The Y equals 0 signat (4LE0 pak) 1s complemented and sets the start end time 
Nlip-fop if the flip-flop is not already set due to an i°CS abort and there is a go 
MCS signal to clock the flip-flop. The go ECS signal indicates that a transfer 
operation is in progress, The complemented output signal of the flip-flop forces 
the cnd time counter (83LAO pak) into an increment mode, The end time counter 
operates in only two modes, The preset mode loads all zeros in the counter so 
that when the counter goes into an increment mode, it Starts at zero and increases 
its count Once each clock period (100 nanoseconds), The counter Outputs end time 
bits 4, 8, and 16 tor the end time decoder (4L1°0 puk). When bits 16 and 4 are set, 
2000 nanoseconds have elapsed and when bits 16 and 8 are set 2400 nanoseconds 
have elapsed, [nd time 4 and 16 are complemented (5PKG pak) on the way to the 
decoder, The end time decoder interprets the count and on the next clock pulse 
provides the enuble end time signal 2100 nanoseconds (for a read ICS operation) 
or 2500 nanoseconds (for a write SCS Operation) after the setting of the start end 
time flip-flop, The enable cnd time signal is ANDed with the start end time flip- 
flop Outpul signal to set the end time flip-flop at time T1, 3. 


The end time flip-tlop output signal sets the end of transter clear flip-flop on the 
neat time ‘Tl, 3. The end of transter clear flip-flop penerates the end of transfer 
clear signal for flip-flops on this pak and 1s fanned out to appropriate coupler 
circuits to indicate the end of the transfer operation, 


The master clear signal serves the same purpose as the end of transfer clear 
signal. The resetting of the end time flip-flop cnds the signal that sets the end 
of transter clear flip-flop and ends the clear signal. The end time flip-flop output 
Signal also makes an ANI) function 1f there has not been a CPU exchange abort, 
This results in the generation of an end of transfer signal if a controller abort or 
an error detected by the error register (3AS0 pak) is not present. The end of 
transfer signal is transmitted to the CPU via a latch register and transinitter 

(AK TO pak). ‘he end time flip-flop also sends an CS end of transfer signal to 
the CPU, The fact that the coupler generates these two signals indicates to the 
CHIC and CPU that the transfer operation completed successfully. 


Ifthe ECS controller detects an error, it sends a controller abort signal to the 
coupler to set the ICS abort flip-flop via a receiver and latch register (CPLK 3.3). 
If this occurs during an MCS read operation,the AND function on the output of the 
ICS abort flip-flop is not made and the output of the ECS abort flip-flop is pre- 
vented from sctling the start end time flip-flop, However, the CS abort flip-flop 
output Signal is sent to the coupler transfer control circuit (CPLR 3.2) to set the 
fake read flip-flop and cause a fill of all zeros for the remaining words of the 
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transfer Operation to be written into central memory. The I:CS abort flip-flop 
output Signal is also sent to the error code generator and coded for transmission 

to the CPU, The CS abort flip-flop output signal 1s also inverted and ANDed with 
the error signal, The resulting Signal from this gate prevents the generation of the 
end of transfer Signal sent by the end time flip-flop to the transmitter, and at the 
same time sends an error end of transfer signal to the transmitter for the CPU. If 
the transfer Operation taking place is an CS write operation when the controller 
sends an abort Signal, the output Of the ICS abort flip-flop sets the start end time 
flip-flop to begin the process of cnding the transfer operation without waiting for the 
word count to equal zero, The transfer Operation ends immediately to prevent 
destroying other data already in I°CS. 


If the CPU sends an exchange abort 1°CS signal, it enters the coupler via a receiver 
and latch register (4KRO0O pak) and is gated to the CPU exchange abort flip-flop 
(4L1°0 pak) by the go ECS signal. When the CPU exchange ubort flip-flop sets, the 
Output signal immediately sets the end time flip-flop to gencrate an [CS end of 
transfer signal, The CPU does not require the coupler to send an end of transfer 
Signal to the CPU for the CPU exchange abort, 


The transfer control circuit (CPLR 3.2) sends an end data transfer signal that 
immediately sects the end time flip-flop if the Y equals 0 signal (word count) or an 
error Signal Occurs within 550 nanoseconds of the coupler accept signal. The CPU 
sometimes sends the Y equals 0 condition along with the coupler request signal to 
generate a pass condition for ICS, An error signal at the time of the delayed coupler 
accept Signal usually indicates that an address error exists and the end time flip- 
flop is set to prevent the transfer of data to an incorrect MCS location, 


The CPU sends an address with bit 23 set as a request for a flag register operation, 
Bil 23 sets the flag register Operation flip-flop (CPLR 3.3) that gencrates the flag 
register Operation signal, This signal enters the end control circuit (4L100 pak) and 
partially makes three AND functions, One AND function 1s completed when the CS 
controller sends an accept Signal back upon receipt of the address with bit 23 set. 
The Output signal of this AND function sets the end time flip-flop and generates an 
end of transfer signal, The end of transfer signal is generated after receipt of the 
MCS coupler accept signal for the address because the CPU and CMC are not 
required for a flag operation, However, the end of transfer signal to the CPU does 
indicate that the address containing bit 23 set successfully transferred, 


If the ICS controller detects a parity error in the 1}CS address that has bit 23 set, 
it sends back a controller parity crror signal, The signal enters the coupler via a 
receiver and holding register (CPLR 3.5) and passes through the error register 
(3ASO pak) to complete the AND function (4L1:0 pak) with the flag register operation 
Signal. The resulting Signal from this AND function is the ICS flag register parity 
error signal for transmission (4KT0O pak) to the CMC, If the 1:CS controller sends 
back a controler abort signal, the function performed by the controller has had a 
negative result, The controller abort signal sets the ICS abort flip-flop (4LM0 pak) 
that causes the generation of an error end of transfer signal to indicate the negative 
result to the CPU. 
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The error register (3AS0O pak) receives error signals that occur during an ECS 
operation from the various detection circuits. The errors detected in the CMC 
and CPU enter the error register via a receiver and latch register (3KRO pak). 
The T1 and write strobe signal gates (4KQO pak) the CMC double error signal to 
the error register, The controller parity enhancement switch (4CPO) in the OFF 
position prevents the CMC input error signal from entering the error register. 
This switch is set in the ON position only when the ECS uses a controller that has 
the parity enhancement installed, The CMC would constantly indicate an input 
error if the controller did not have the parity enhancement circuit that sends a 
parity bit to the CMC and the switch was in the ON position, The errors 

detected in the ECS controller load into the error register via a receiver and 
holding register (CPLR 3.5). Any errors detected in the address and word count 
entering the coupler (CPLR 3.1) cause parity error signals that are gated to the 
error register at time T1, 3, When an error Signal sets the error register, the 
error test circuit outputs an error signal to the end time control circuits (4LIZ0 
pak) that causes an error end Of transfer signal, The error register sends any 
error signals to the error code generator (5LKO pak). The error register is reset 
by the coupler accept signal each time the coupler 1s requested for a transfer 
operation. This clears Out all error signals in registers that were due to the 
previous request. 


ECS Ind of Transfer 
Clock Time T1, 3 

ECS Flag PE 

Innd of Transfer 

Itrror kind of Transfer 
Clock Time TI, 3 

MC + EOT Clear 

MC + LOT Clear 

Clock Time T1, 3 
Iixchange Abort ECS 
CMC Double Error 
CMC Input [rror 

CSU Address Parity Error 
CMC Double Err 

Tl - Write Strobe 

ECS Bank PI: 
Controller PE 

CSU Adrs PE 

CMC Input Lrr 

CMC Double Err 
Ikrror Clear 

Clk Adrs/Wd Count PE 
Clk Adrs/Wd Count PE 
Adrs/Wd Count PI: 


The error code generator (S5LKO pak) receives error Signals from the error 
register and codes them for transmission via a 4KTO pak to the CPU. When an 
error condition does exist,the ECS transfer error signal is always generated. The 
ECS transfer error signal requires the master clear or end of transfer clear sig- 
nals as a gating signal to transfer to the latch register and transmitter. This 
causes the ECS transfer error signal to arrive at the status and control register 
after the end of transfer clear signal to indicate that an error occurred on the last 
transfer operation, 


CPLR 3.7 TEST POINTS 
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DETAILED-PAK DIAGRAM 
CLOCK DISTRIBUTION 


The clock distribution diagram shows the distribution of the clock pulses which are CPLR 3.8 TEST POINTS 
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shaped and sent to the various paks within the coupler. A pak and its location is 
shown for each clock pulse it receives. The clock distribution timing diagram 
shows the relationship of the timing pulses to One another. 
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vi ae Po PTfeso ese |] Oey a 
+ 
cing SNIEY STACK on Cm bao Pp RGTA | fevoza-8_ | © Ay — snirt 204 
8.10 (cPu 3 0) 4HF7}6J01 BITS O-8 mK pre 
p BITS 0-17 SHAT[Ou2 WTS _6-NifonAT [B00 BITS @-11 @) oR Sead 
cpu 30) q (SHA7[S41! BITS O- S[SHA7/SI14 BITS 0-5] : 
a One” : es — — — : : : ; : (9) : Pte 3) SHIFT 20A 
® BITS P BITS P wits P BITS P BITS P BITS id { 
O (60-17 (8) (0-17 (8) 0-17 (a)o-17 @ (8)0-1? (9 (8) 0-17 (8) — 6) G) cpu 2tA 
§ 1@ P INPUT REGISTER i hd 
& Bits 0-17 (8) TERM 3) (6)—~—— CPU 2.14, 2 36 
a Gees cmc cPu cPu cPu — - Pie 
204 26¢ 26¢ 248 <a eS. 3) 
“YoY A) 
toe th fy « 
aire se: $s AHMT}SDI4Y Ay pits 30-47 ay : w mies ae 
ene bis 96-95 (Giar[oMmos BITS i217 ae ere eee eel ae 
a Ce RGTR hina io 4LG7]6L03 BITS 2-44 © | 
ai cPu 2 1D ENTER RIX (CPU 30) (9) | feto2 1-43. @ | 
BITS 0-17 it 4LG7{6LO} BITS O 
cPu (8)>—~ r ‘ BITS 0-44 cpy 256 
235A 4L87)5 O- er (ceu 3.4) vee “ 18/30 PATHS 49 
P BITS 0-17 0-17, PAR BITS 0-2 TO cIw 
« : PPS-0, CPU 2 SD --(3) q 
(x) (3) PPS-| XSF 
CPU 2.4¢ (Cpu 3 0) 
SAMPLE PAR GEN : 
: CPU 2.4C 
P B1TS O-17 (cpu 30) (cpu 3 0) 
NOTES 


(cepu 30) 


@ NSA BITS O-(7 ONLY INPUT TO SHAT MODULES AT OJlt- Suid 
ALL OTHER TAS ANO P AGTR INPUTS ENTER ALL 3HAT MODULES 


@ EVERY THIRD BIT (EG, BITS O-12+ 0, 3, 6,9, 12) 


CONTROL DATA 


OEVELOPMENT 
OIVISION 


SECONDARY BLOCK DIAGRAM 
PART OF INSTRUCTION STACK, 


ISSUE, AND BRANCH 


age 
50420300 | hk 


I3HX7[5P14 BITS 12-23, PAR 
SPI3 BITS O-11 


RAE 
BITS 2i-23 


LOGICAL O (3) 


f4LU7| 5PO3_ BITS 12-23 


$P02 BITS O-It 


SPO6 BITS 18-23 


4\V7{S5SPO5 BITS 6-14 


K+ 8) 
BITS 0-146 
CPU2 4A ( q 


eits’o. 23 xO Bits o ry 
= ~o* RAE + XO 
cPu 2 2¢-——»— FANOUT RAE+XO BITS 6-23 
{CPU 39) y . 
cpu 2 4D 
ba (cpu 39) x0 
0- — 
BITS 3 23) = f- 
1 Aag 
XMIT WORD COUNT, XMIT 
ECS ADRS, XMIT XO, 
UP BORROWS FORCE ZERO 


FORCE ZERO PAR ON 
ADRS/WORD COUNT 24, 
SHOU CUABLES COUPLER ACCEPT 
FLC BITS 0-17 eh a ald AE 22A 
{CPU 3 9) ERROR EOT is 


EOT 


DATA SELECT 
To EcS 


(CPU 39) 


AODRS/ WORD 


N 
BITS 0-23, PAR ecs 


CPLR 211A 


EXCH ABORT 


HALF EXIT 


FLE BIT 23 2 20 
[4MP7] 5Pit BITS 20-23 vedas ECS ERROR, ECS . 
a 10-19 INTERFACE TRANSFER, ERROR 
MP7|5POS BITS O- 9 CONTROL 3 ECS CPL 
Keb) Bite O-17 |4MP7]5POS BITS Bag BORKOWS 22D C R 
4 cone ahs," 
XO BITS 0-25 FLE -(K+Bj+x0) ‘ sae 
e4)—~4 GROUP ENABLES REQUEST COUPLER Bie Seay 
FLE BITS 0-22 ae 
cPu 2 40 @3)—~4 (CPU 39) ECS WRITE 22A (cpu 39) 
FORCE ZERO 
PAR CODE BITS 0,1 SRE Seon 22c SPIO 
(132,133) (2) MASTER CLEAR eke 2 ok 
ECS IN PROGRESS ; 50-NS 
eer (194) zee MASTER CLEAR mg DELAY 
{S/C RGTR BITS) C3 _ ERROR 
ECS TRANSFER Kt BL BILL, cPu (cPu 3 9) 
ERROR CODE BITS 0-2 24A 
(U1, 136-138) (4) EXCH ABORT 
EXCH ABORT 
pace FLE BIT 23 (cPU 39} HALE EXIT 
CPU 2.40 
E€cs £0T 
CLOCK FREQ CLOCK FREQ 
MAGNITUDE 0,1, MAGNITUDE 0,1, 
PPS-0 SLOW/FAST SLOW/FAST 
(5/C ROTA RCVR/KMTR (3 }-——e———— MCLK 2.0C 
BITS 41-143) 
needs ECS RANGE ERROR MODE ERROR, RANGE ERROR 
2 0D —CS ADV BAK : 
PARITY OR ERROR 2, START EXCHANGE 
a DOUBLE ERROR Z 
P BITS 0-17 CMC 21¢ —MC_INPUT ERROR XSK+i BITS 0-2 
cpu 20C 4LH7[5NO6 P-FL,P BITS 9-I7 ECS FLAG 2 00 


PARITY ERROR 


6012 I-FL,P BITS 0-8 2ic 


tT BITS 0-17 


Exit CONOITIONS, 
ERROR SENSE 


XSK+et BITS O-2 
24A 


1-FL,P*0 
TEST 


FLC BITS 0-17 REQUEST STOP 


248 
ITS 12-14, 21- h 
cPu P BITS 0-17 oat Em 6 2t-23 ENTER RAE 
20c : ; 
(cpu 340) aac ENTER RAE EXIT CONDTN BITS 46-53 
2 aril SAMPLE BAK 
2 1p -GQ2INCR TO STOR rr 
XSF 
6 ADV BAK 
NORM INF, INDEF 
HORM 2 OB (2) INCR RANGE ERROR 
MULT INF, INDEF -1 RANGE ERROR-1 
MULT 2 0B (2) 
DIV INF, INDEF -1 
Div 20C (2) 
FLTG ADO inf, INDEF-1t ae 
FAD 2 08 2) {CPU 310) 
8 7 6 | 5 


240 


208 


240 


21a 
204 
214 
cmc 
2 0A 


21¢ 


Zia 


aciik HALF EXIT 
DELAY 


(CPU 3 9) 


5O-NS 
DELAY 


(CPU 3 9) 


CPU 


cmc 


2ic 


2 od 


2 0A 


200 


CPU 2.08 


2 1 
DISABLE CEJ 
HWITIATE £88 ECS ENTER XJA CPU-! or 
1/0 EXCH RESUME 
PXF IQUE _ECS 2 10 
Wer in Cw REQ INTRPT sie 
im=0 SET JCF 2.44 
JUMP COMPLETED - “ D 
RB AoH 244 
XJ TO X ere ae cPu 
ae ee - 
GO ECS BLOCK ENABLE K JO P 24A 
MASTER CLEAR ERR 3 Z1D 
ENABLE XSF ERROR ENTER P ane 
ut 
CEY/MES rs 
PPS-O 262 INSTA 
PPS-O 26) INSTR 
ADV XJC 
REQ CONTINUE 
REQ PAUSE CPU-0 ERROR 
EXIT 
CONTROL MONITOR FLAG Suu oak c 
206, 
EXCH BLOCK REFRES 2.08 
EXCH BLOCK 1/0 pie 
eer cpu-0 eon eMC 
206 
STOPPED eee Pa 
CPU-O PAUSED ee 
SWB BIT 56 ik 


B 
MEMORY DEAD 
CPU BRKPT 
ALL BANKS FREE 
ECS GATE CPU-1 TO BAK 
(CPU 310) 
A 


GALE SECONDARY BLOCK DIAGRAM ipl nae alias Hiv 
EMRCRINTS ECS INSTRUCTION CONTROL; 34010 60420300 K 


| 2 { 1 


> ee 
w 
MA BITS 0-17 
oO cpu Bj Bits CPU 2 5A (9 
GQ) ea5 0-57 r/0 AURS BITS 0-17 
K+ 8) CMC 2 1A 
t— K+ 8} AODER 
5 Xda K+B} BITS oll 
6 HKT, ro-T? (CPU3T) 
CMC 2IA 1/0, MA, K¢8) TO XJA 
AOV 
ECS ENTER 
cuc _XSK 
21C cpu 260 uA SPU! 
ASTER 
CPU Mien 
ore bivs ENTER RAC, FLC 
EN 
cru 'S§UE-! 9-2 @) 
210 
@ O cuc 2 1p ACY Xue 
XSK-17 
MASTER CLEAR 
CPU Z.IA 
GATE EXCH DATA 
2 ic -NO GOING 


SET JCF,MON FLAG 
ERR EXCH MA, 
EN K TO P, cpu 2Ic 


SET aA “4 : 
eee. ALF 
cto CPU 2 $8, 
RO STACK.GATE] JUMP Bed 
elec ANO CPU 20B,21A,2 8C 
208 BRANCH 
PXe 
cPU GO EXIT, CPU 210, 2.58 
HET. 
198k -1 CPU 2.04,8,0;3 
210 Cmc 2@.ic 
: 170 EXCH RESUME 
+ 
C 2p RGTAS FREE eb ecee 
i 
pees RIA MASTER CLEAR CPU 208.2 1A,2 10 
t-- 
(A) CPU 2.06 


PPS-O 262 INSTA, 


REQ EXCH CPU-O eeu e40 


CMC 2 OC (2) 
(CPud7) 

(2) 

xj 6.05 COEF ZEROS, 
BITS 0-47 — COEF COEF ONES ® 

o ZERO,ONES TEST Xj BITS 88,59 
228 (CPu 37) 2 2p —COEF. EXP SIGN) @) 
cpu tom) 
afr 46-87 a. ® 
CPU $ 46-5 (CIW) exp Z€ROS, 

EXP ONES 6 


8| 
B5Bs 6).8i TEST noeiaihtee O 
BITS 0-17 
@) (cpu 37) 2 on ERROR ENTER P 
cpu OSF, SXF 
2 1¢ 


NGF 


(2) 
CMC 2 1A 


(CPU 37) 


(cpu 37) 


XJ 
ENTER P 


cpu 20¢c 


Ent iad 


XSF 

FALL THRU 
tm-O 

O2 INSTR 

SAMPLE P 


ENTER P-4 


CMC 2 18 


CPU 268 


Cmc 2.16 


cpu 2 30 


BITS 0-2 


ENTER AAE, 
FLE, MA, EM 


JUMP COMPLETED 


O2 ENABLE 


6MO8 BITS O-7 


xXUA 
BITS 0-17 


XIJA AGTR CMC 20A 


EAD DATA 


(8) 


cru 20c 
REAO DATA AGTRS 


MLU7} GHO7 BITS 48-53 1} 
BITS 36-53 


FANOUT (i A 


RAC, FLC 


(cpu 36) 


(cpu 3.6) 


READ OATA 
BITS 54-59 RAE 
CMC 21B (6) age 6PIL BITS 16-23 B 
ENTER RAE, FLE, MA J 
See 
CPU 21Cc,258 4HR7| 
cpu 20¢ READ DATA 
BITS 36-53 
. RAE, FLE MA, 
2 58, EM RGTRS 
210 
2 68 cpu 
2.0A 
20¢ 


FANOUT 


(cpu 37) 


(CPU 36) 


(Cpu 3 8} 


P 
BITS O-17 HiT?/GNIO BITS 18-23 
Cpu 2 0c | {6N09 12-17 
a CT 
Rac aut? 
© 11S 0-17 cuc 2.08 
(9) Bis 0-17 INCA 2 06 
AAC BITS 0-17 
(18) ‘. 
FLC BITS 0-17 
FL 
BITS O-I7 
(18) CPU 2 8A,C 
MERGE 
FOR EXCH SEQ DATA 
ro 2.1A 
wk (SWal 
X8K+1 
aiT8 0-2 
(8) (3) 
cpu 
25A 


BITS 6-20 


eiTs 
12-14,2)-23 


BITS 
(8)9-11, 18-20 


(CPU 3.8) 


CONTROL aura SECONDARY BLOCK OIAGRAM 
EXCHANGE SEQUENCE CONT; 


DEVELOPMENT | BRANCH CONT; 
OlvisSion SUPPORT REGISTERS 


1 
seat ri | 


ADDRESS PATHS 


ti 
~“ STRUCTION FETCH 
oO P RGTR —{(i8) ADORESS 
(CPU) REGISTER 
7) D 
ik RAC 
(CPU) LFA 
+1 OPERANDO 
REGISTER 
& 
INCR (18-4 (i) 
AO RGTR <q 
(cPu) AO+ 
RAC 
RAC (18) 
(CPU) BLOCK ADDRESS 
COUNTER 
REGISTER 
XJA RGTR 
(cpu) 
ADORESS PPS 
PARITY, ' XuA 
REQUEST 
PP8-0 (20) 
ADDRE 
88 ADDRESS PARITY ERROR 
PPS-1 Gy PRIORITY 8 
SELECTION PARITY 
CHECK 
ai AUX (20 3/C RGTR (PPS-O), 
O REQUESTING PORT 
t coer 
. REQUESTING 
a 2 PORT 
{> 
DATA 
PARITY ERROR 
8/C ROTR (PPS-0) 
CHECK REQUESTING PORT 
DATA, PARITY WRITE DATA PATHS 
PP8-0 
PPS-\ (61) WRITE swe 
ECS DATA 69 1/0 
cern (61) SELECTION 
AUX (61) 
e 
ERROR INFO OR 0400 INSTR TO RAC 9 
ERROR EXIT 
CONT (CPU) 
X RGTR 
(CPU) S SECDED 
6g (6d)——-p] GENERATOR 68) 


AND 8wCc 


A,B, AND 
SUPPORT ou 
AQTAS eo 


A (Cpu) 


RIX ROTA (CPU) 
STORAGE WORD STACK 


4 2 1 


CONTROL SIGNALS 


1/0, DESTN TAG MEMORY 
(6) PRIORITY 


CONTROL 


DESTINATION CONTROL 


STORAGE 
STACK TAG 
| | sas 
5 | 
ADRS 
a BITS 0-3 | BANK BUSY GO BANKS 
SAS (4) sete (6) CM 
REFRESH cM RESERVE 
RANK A REGISTERS 
cM 
REFRESH CLEAR 
ECS CPLR CONTROL (4) BANK BUSY 
CPU 
SYNDROME CODE 
PARITY ERROR/ ADDRESS AND ADORESS 
REAKPOINT 3/C RGTR 
PORT CODE |e DELAY (4) (PP8-0) 
CHAIN 
BREAKPOINT BREAKPOINT (2) (PPS-0) 
ADDRESS ADDRESS $/C RGTR 
8/C ROTR CHECK AND PARITY|BREAKPOINT (ppg-o}, 
(PPS-0) ERROR/BREAKPOINT REQUESTING 
PORT CODE PORT 
GENERATOR 
ADRS 
BITS 4-17 ADDRESS 
(i4)}-— PARITY CM 
GENERATOR 
Cae a READ DATA PATHS 
DATA, PARITY 
61) PPS-O 
1/0 
READ (61) PPS-! 
(61) DATA 
HOLDING 61) ECS CPLR 
REGISTERS 
61) Aux 
A,B, AND 
60) SUPPORT 
RGTRS (CPU) 
WRITE READ * X RGTR 
“6 es “Gi SEGDED CHECK 9 (CPU) 
(CPU) 


DOUBLE ERROR 
: S/C RGTR (PPS-0), 
REQUESTING PORT 


SLE PRIMARY BLOCK DIAGRAM 


CENTRAL MEMORY CONTROL 
DEVELOPMENT 
DIVISION 


2 1 


a owe 


8 | 7 6 5 4 3 2 1 


1FA 1 OR TFA O BITS O-I7 


38T7[SLOB BITS 12-17 


Ly 


STOPPED CP-0 STOPPED PpPS-0 
a GO OR ECS ; 
a) SHt7 [e014 BITS 9-17] ) wit ENAgLES elena s 9: ACTIVE | [S8T7]8L06 BITS 0-6 cu 260 B07} 5Mi2 (S/G RGTR BIT 192) 
SHIT{6OI3 BITS O-8t P~(8) rorce [4sx7]sxi ssw7] RCVR, cpu 2 sp —MON_ELAS 
Cad [ontup enaateg | RANK PPS-0 AG PAR PAR BT PAR BIT csu-o,-1) XMTR eu ost 
;H P BITS 0-17 IFA AGTA a @) aig Seer (8/C RGTR FAULT FAULT MON FLAG CP-0, 
2 0c AND IFA+{ 2) IFA+l Of cee: STORAGE BiT 129) MEMORY c8u-0,-1———{2) (2) CSU-0.=1 FAULT, 
1FA-1,-2 OR RAGSP eee IFA BITS 0-17 Monee ay te (cMC 3 5) SYNOROME 1)BITS 0-7; 
CPUS 2.1A wtf el (FIRST STAGE) aa ais airs O-? BITS ac17 ADRS Bits 4-14 Bs lett (fons 
: y — aa hdl BITS_0-7 RGTR 16,17,0-3 
D SS ae ony yen ; cae INCR airs 9 i7) | PAR GEN CSU-0,-1 CMC 2 1D—»—{8) (7) PPS-O D 
248 (8 . ? / R 
1/0 ADRS BITS 0-17 ADRS BITS 195,49, 
oe sek on CARRIES | outs ar 40-47 82: 
cue 2 1¢ AORS AD 48-60,5 
usec) cuc 21nd 2-140 arTs 1617 {RANKS 1-6 La 789.7] RANKS 9,10 pits 16,17 Sean 
TFA TO SAS (cmc 3 0) Fe eeebal @) DELAY DELAY a 
CMC 2.1¢ cesar 
al BRKPT 
H{SLL7[6018 BITS O-6 pps-o ADRS TB O-17 
($/C RGTR ()— SSG: 80) 
ITS 96-113) SS 
fsHw?]6L02 BITS 8-I7 Ore RaL 
SLOL SITS 0-8 ADAS BITS INR 
> -ADY BAK SHW7| DAS BIT ANK 9 cue 210 
SAMPLE BAK 
2.60 
ADRS BIT 
: CPUS 50 Seep Picci oO FEA San7 [oxio BANKS 10-17 
4L87 [OKO BITS 9-17] 2.4A (18) COUNTER AOS BITS 0-2] [SEN7|EKOS BANKS 0-7 | | Go nernesH 0-7,10-I7 
4L87|/5KOl BITS 0-68 AELOAD BAK PAE BTS Ont EXCH BLOCK © ac 
CMC 2.1C iD REPALSH AORS BIT C8U-O.-1 
cPy 260 BIT 3 GO BANKS 0-7, 10-17 
AOtHAC, BAK+I BITS 6:17 BANK BUSY (6) 
c AO BITS 0-17 ant O~ peas Se 6O-NS DELAY ANO Cc 
eis AO*RAC BITS 0-17 {cme 35) RESERVATION 
CPU RAC BITS Q-I7 a MASTER CLEAR SEL AND ROTAS 
: es 
2.48 
(Cuc 3.0} y EXi8) 
f 
re BANKS 0-7,10-17 FREE 
ie FULL 
T ae tte | || —e 
—> a) CLEAR RSVTN, + 
2 fiom pane ENABLE RAVTN 
(CMC 30) 
Nl BET RBVIN cc 24c 
SET RSVTN 
. OLSTN TAG BITS 0-3 (0) AUX,PP8-0,PPS-1 ACCEPT 41, 
be bAr CMC 21A £C8 MODE,GO CSU PPS$-0, 
“ (CMC 34) PPS-1 
@) EXCH RESUME BRKPT COINC GO OR ECS ACTIVE a 
x 
BUSER th @ te 1/Q TAG SITS 0.1 2) RGTR PPS-0 COOE BITS 18-21 BREAKPOINT, cue 21c 
a [e307] cc 21¢ ra eenoer A.C (9/0 RGTR 170 ACCEPT 
zet mare [one SEreTNT ae novos ECs tcmc 35) PAOLO EES yg ee pense wou PP30 
2) PPS-O 262 INSTR beru 268 p Ess WRITE SET ASVIN (4) cmc 21 feo 2bo 
foes 202 STA CPU 2 5D _CPU-O PAUSED cies ohab HOLD PPS-0, 
= REQ EXCH CPU-O0 > CPU2 4A MASTER CLEAR PpS-1. AUX PPS-1, AUX CMC INPUT ERR AUX, 
EXCH REQ CPU 2 IA : (3) eeNOUt 1G) A PPS-0, « 
PPS-0,PP3-1, AUX REQ (CMC 35) PPS-1," 
PPS-0, PPS-1,AUX 1/0 DATA PAR EcS CPLR 2.2C 
a EXCH CPU DEFINE 1/0 > 2n——CMC, ACCEPT ; MEMORY CHECK ars Ss07]ouie]_ 1/0 DATA PE Sicar sue oon can 
[LOGICAL 0] EXCHANGE : / PRIORITY PORT CODE BITS 0,1 
MASTER Crean | CONTROL a al a caeaaeenaae jeu 5 i aera et ah pune” check alt eee 2 ore atta - 
CPU 21A > op——£S8 pan weave iG $ cmc 3.4) F2Lo AOS PE CMC PAR ERR PPS-0 _ 
ECS CONTINUE R (8/0 RGTR 
EXCH ABOAT DELAY | EXCH ASORT (cmc 34) ee 
cpuz2s0d 1/0 EXCH CPU 2 BA 57,54, 
RESUME CPU-c {CMC 33) 1/0 ADRS PE , 38,59, 
(Cc) CMC 2 IC 139, 5) 
220 AUX, PPS-0, PPS-1 ACCEPT 
CE J/ MES FORCE ZERO 
(€). CLEAR RSVTN, BPS-O | _SECDED CODE AND PAR se 
(c) EXCH SWITCH ay ee @) “air 128) ; 
/Q ADRS P 
GPPS=0.74 EXCH REQ Heerwte cMc 21 
nie ee c ; 
A ECS_TAG,1/0 REQ pene 2.1A A A 
REQ pause ceuso 
1/0 EXCH REQ EXCH REQ CONTINUE 
C ceu 2 58 CEJ/ MES 
RESUME CPU Crd I LOGICAL 1 Leo AUX EXCH ECS GATE CPU-I TO BAK PPS-0 CPU 2.08, 2.58 


NO 1/0 REQ 


(cmc 35) 


(CMc 356) 


ee DATA CODE IDENT Dwo NO pi 
bianca SECONDARY BLOCK DIAGRAM 34010 60420300 


Suan ee 


OPERATIONS 


snnreremnanan attain Eien ae ee OE: Oe eo ke ae ee 


LEOLT 


£-4.1/V9-OH 


Syaear 
oF 


OPERANO 


4-0 


REQUEST 
COUPLER 


CONTINUE 

REQUEST 
AND 

BANK INITIATE 


CENTRAL F/F 
NOTE NO. 2 


NOTE NO. 2 
{7EdNS 


RESET INPUT 


3. 


DELAY 
{OO WS 


FEM 
STAR 258 


NOTES:- 


G) REQUEST CMCIF NO ADDRESS OR WORD COUNT 


@ 


PARITY ERROR AND WORD COUNT NOT ZERO. 


GOCENTRAL SETS. THIS WILL CAUSE CONTINUE 
REQUESTS FOLLOWED BY BANK INITIATES TO CMC. 


ON A READ ECS THESE SIGNALS ARE DELAYED — CM 
BANK WILLNOTSTART UNTIL 1700NSDELAY RUNS 
OUT. 


DELAY IS USED TOSYNC THE TWO MEMORIES 


TO CENTRAL MEMORY CONTROL 


VOTES Eg Baek | abate adtcsoed Re Sr ORT | Seictniigg fe ONE | cba) Pores] akeoeed nm | | aban | iin 

175 COUPLER FLOW CHART 

FLOW FOR CONTRO 

END TIME AND DATA NOT SHOWN 
3.0 3.03.) 3.2 3.2 3.2 3.2 
WORD COUNT 
COUPLER REQUEST : CMC SET eae BEAD 
ACCEPT oh aes Po ane GOECS hive 
REQUEST 
CONTROLLER 


CONTROLLER 
ACCEPT 


P = CONTROLS NUMBER OF BANK INITIATES/RECORD 
Y =NUMBER OF 60 BIT WORDS TO TRANSFER 

K =LOWER 3 BITS OF ECS ADDRESS 

X =BITS 3 AND UP OF ECS ADDRESS 

Q =INCREMENTS ONCE/WORD AS P = DECREMENTS 


AND 1S USED FOR CONTROL 


Q=2 USED TO REQUEST CONTROLLER 
Q=7 USED ON FAKE READ 


CONTINUE REQUEST — RESERVES BANKS 
BANK INITIATE — WiLL CAUSE CM TO CYCLE 


© AST RECORD 


DECREMENT 
P 


RESETQ=0 


3-2 


INCREMENT FAKE READ 


once fvoRD 


ECS READ 


iN A 
AND 


34 CONTROLLER 


ABORT 3. ( 


INCREMENT 
x 


ONCE/RECORD 


zee 


3.7 


K >Y YES 
iy TOEND TIME 
DECREMENT | }. | \ LAST RECORD TOP 
Y 3. 
: NO 
COMPARE 
K*Y 3. 
K< Y¥ COUPLER IS TO CONTINUE 


Rtop 


See 3 


Leold 


Of ~OH 


CSU-0,-1 AORS PE 


G (2) 


OESTN TAG BITS 0-3 


RANKS 2-5 
OELAY 


(cCuc 33} 


C$u ACRS PE 


8 | 7 6 5 4 3 | 2 14 
cue 2:08 FORCE ZERO @) P 60 GEN, COOE BIT O 
RITE RITE Cu sae ARE “RTA 
caac-2 p09 ™ --f [3507] 5Ki6 DATA BITS 55-59, WRITE CM “ ® © Fanour [PARLEY MODE PARITY | peo READ DATA (RI-RT,RC) 
| 50-84, WRITE DATA PARITY GEN TaGICACS a) meri peice ete 
1/0 DATA (cmc 3 2) (cmc 34) @) : 
KOK: WRITE — PARCHECK BITS 
Fe RS re 
PPS HOLO ECS, a (7) PAR CHECK BITS 
PPS-0, PPS-1, AUX - : cMc 20D 
| 25-29 10,1 1/0 ADRS BKH7 [SFI BITS 56-59,7 MASTER CLEAR cio ip Fas Creek a) sco? 16-23, 2 SECDED CODE 
a 20-24 6,9 || Pan CHECK BITS | |SFis 48-56, a @) : 
cuce2 00 | 15-19 6.7 1p ~~ {sFi4_ 40-47 173 SELECT (LOGICAL 0) —]READ DATA 
I/O TAG BITSO,I TL | a BITS 0-59, 
aes a a7 RE [sirs‘o-7 HLOG RGTR 
ADAS SSOTISNI4 DATA BITS O- 4, ADRS BITS O,} CPU 2 4A, SEIS BITS 40-58 acs HSsw7[5Fil BITS $4-59,0-7 E AND 
BITS 0-17,PAR 1/0 ADORESS AND WRITE chc 2 OA, aHsaT | SEIS: BIT AGRO aes | |SFIO_-$6-53 SYNDROME 
Meso oo DATA HOLDING Ca MELE fee Tess |csv-o.| 
“9, REGISTER/SELECTION B I/O WRITE ‘ ees [3SW7|SGiO BITS O-17 - 
s WRITE DATA WRITE OATA 5 { csu-t 
ECs) BITS 0-59, PAR Wg 0-88 7 BATA Bi S008) ] i fs [prepa cove Jcsu-s| 
CPLR 208 - Ox )~4 | —, (cmc 34) So : Ih? swe AND  s_{Th (6) swo write pata | |neao pata 
: (cmc 31) SECDED =. BITS 0-89, BITS 0-59, 
Cope GEN WRITE DATA SECDED CODE 
6009 BITS 40-59 cmc 2 0p LORE ZERO © BITS O-59_| BITS O-7 oO 
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BASIC STACK OPERATION 


INTRODUCTION 


NCS uses a 2-wire, word-oriented memory. The horizontal wire, or word line, is a 


drive line; the vertical wire is botha drive line (on a write) and a sense line (ona read). 


4n ECS stack stores 131,072 60-bit words. 


LCS words. 


‘The 60-bit words are grouped into 488-Dbit 
One CS word holds eight 60-bit words and eight parity bits. One parity 
bit i used tor each GO-bit word. 

fuck has creht planes with core mats on each side. Each plane holds 16, 384 60-bit 


Theretore, cach side holds 1,024 &CS 


Edges 
words and each side holdp d, 192 GO-bit words, 


WOPGQh, 


An CS word is on oné word line across the side. A side is therefore 488 cores wide 


and 1,024 lines deep. 
The vertical lines carry the sense and drive currents. ‘There are 488 of these sense/ 


drive lines per stack, and one line goes through the same bit in each ECS word. 


Instead, two words 
Words 


The first core is bit 0 of word 1 and the next core 


The 60-bit words are not arranged sequentially in an ECS word. 
are alternated with each other (See Sense Line Alternation on diagram below). 
1 and 5 occupy the first 122 cores. 
is bit 0 of word 5 and so on including the parity bit. Words 2 and 6, words 3 and 7, and 
words 4 and B are similarly alternated. The ECS read/write cycle first writes one half 
of the ECS word and then the other half. 


only every other sense/drive line can be active at any time. 


Since the sense/drive lines are alternated, 


Both ends of the 


sense line are fed into sense the amplifier, (See Sense Line Detail on diagram below). 


When reading, the whole ECS word is read out at the same time. 


The mid-point of the sense line is used to send drive current during the write operation. 


(See Sense Line Path on diagram below). 


READ/WRITE OPERATION 
Only one 488-bit word line is selected at one time. ‘The word line is selected partially 
The addressing bits enable a path © 
The direction of the 


by a diode matrix and partially by the logic modules. 
to ground from a current source called the dummy (ZU module). 
current is dependent upon which dummy is turned on and which pair of Drive/Return FFs 
The read/write cycie is controlled by 


are set. lt is not dependent on the address bits. 


a timer which turns on the dummies and sets Read/Write FFs. 


On write operations the address enables an exclusive path from the dummy to ground 
through the word line, (See Write on diagram below). It does this by selecting one word 
line by means of the write return rnodules and the write drive modules. Half current is 
then sent through this word line. If a "1" is to be stored, then half current is sent down 
the appropriate sense/drive line. This half current is a con:bination of a "1" from the 
data register (Sense Amplifier register) and an Augment signal. The Augment signal is 
used to provide sufficient current for the write. (It also controls the writing of ane half 
of the ECS word or the other.) A core receiving full current (half from the drive line, 


and half from the sense line) will switch to the '1" state. 


On a read operation, the line is selected and full current is sent through the line but in 
All cores 
Note 
This module is 


the reverse direction to the write operation (See Read on diagram below). 
in the ''1" state switch to a 0" and are sensed by the Sense Amplifier modules. 
that the same module type is used for the read and write dummies. 
adjustable and can have either a half current output (write dummy) or full current 


output (read dummy). 
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SELECTION OF ONE WORD BY A DIODE MATRIX 


The diagram shows part of the diode matrix. Note that the diodes are used primarily to 
direct current flow and not to implement addressing. The same address bits enable both 
the write return module and the read drive module; that is, one end of the word line. The 
remainder of the address bits enable the other end of the word line; that is,the write drive 
module and the read return module. The direction of current flow is therefore determined 


by which pair of modules (read or write) is enabled, This in turn is done by four FFs 


. which direct the address bits to the modules as the read/write cycle progresses. 


These four FFs* and the dummies are turned on and off by a bank timer which controls 


the whole cycle. 


The write return and read drive modules are designated the X-drive, The outputs of 
these modules are connected to either end of the X-drive diode packs, One such diode 
pack has eight word line connections, Therefore, when the read drive or the write return 


module are selected, eight word lines are also selected. 


*Write Return FF, Read Return FF, Write Drive FF, and Read Drive FF. There is 
a fifth FF that turns on the read dummy; the Write Drive FF also turns on the write 
dummy. These FFs are not shown in these diagrams. 


The write drive and read return modules are designated the Y-drive. The outputs of 
these modules are again connected to either end of the Y-drive diode pack. These 
packs extend down the side of the plane in columns. One connection on a Y-drive 
column goes to one connection on the X-drive diode pack. The next connection on 
this X-drive diode pack goes to the next Y-drive column. Therefore, each consecu- 
tive connection of a Y-drive column goes to a different X-drive diode pack; or each 


consecutive connection on an X-drive diode pack goes to eight different Y-drive columns. 


When one Y-drive column and one X-drive diode pack are selected, a single word line 
is selected. The next Y-drive column will have to be selected for the next word line 


down the plane, 


When this single line is selected, current will flow from right to left during the write 
portion of the cycle; thatis, part of the address selects the write return and the re- 
mainder of the address selects the write drive. Ona read operation, the current flow 
is from left to right. The same address bits that selected write return will select read 
drive, and the remainder of the address will select the read return. These are the 


same bits that selected the write drive. 


The dummy modules always are connected to the drive modules; the return niodules 


have the common pin connected to ground. 
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ADDRESS PARITY CHECK 1 AND PARITY CHECK DISABLE 


PARITY CHECK DISABLE 


A parity check disable switch is provided for each of the four channels. 
Parity is disabled when the switch is in the up position. During parity dis- 
able, parity bits and address and data parity errors are prevented from 
being transmitted to the channel. Also during parity disable, parity bits 
generated in the controller are sent to ECS. This feature provides parity 


checking of data transmission between the controller and ECS, 


With the switch in the down or enable position, data parity is checked for 
the channel selected by the scanner. The received parity bit from the 
channel is also passed on with the data and stored in ECS regardless if a 


parity error occurred or not. 


ADDRESS PARITY 


The address parity bit is received by the address register along with the 
24 address bits from the channel. The scanner in the controller selects 
which channel address bits and address parity bit will be gated into the 
address register. The address parity bit register is cleared by master 
clear signals from the fanout circuit. 


BAY, BANK, AND OVERFLOW BITS 


The two bay bits and two bank bits are part of the 24-bit address from the 
channel, During half ECS mode of operation, one of these bits is switched 
out of the address network into the overflow network, The bit from the 


overflow network is then used to determine proper parity checking. 
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ADDRESS PARITY CHECK 2 


The CX modules receive the address bits from the address register and 
pass on these bits in their true and inverted condition to the YU modules, 
The address parity bit in its true and inverted form is also an input to one 
of the YU modules. 


The address bits, address parity bit, and inverted states of the bits are 
passed through three ranks of YU modules. Parity checking for an odd 
number of 1 bits in the address, including the parity bit, is accomplished 
by exclusive OR gates in the YU modules. These gates reduce each set of 
three true and three inverted signals to one true and one inverted signal. 
The address is finally reduced until the YU module in the last rank receives 
only three true and three inverted signals, This enables the last rank to 
output an address parity error signal when the odd parity check by the 


network fails. 


When an address parity error is detected, a 6640 parity error signal and 
an abort signal is sent to the channel. At the same time, an accept signal 
is disabled to prevent a channel request to ECS. An address parity error 
during a flag operation also enables a 6640 parity error signal along with a 
flag abort signal. The flag accept signal is disabled at this time but the 
flag register bits are not altered. 
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ChI-16, P6- 
\ MIS hers? p09-13 ,R6-9 
\ 
\ A26 
ECS OK REG s 
\ 
BAY BIT | 
824-28,R6-11 O CHANNE! 3 REQ © NU 
Si as OP Cli-15, 26-39 CHANNEL 3 REQ QO 
GRO O e Bil -21,P6-9 
\ 
eA a \ 
\ 
\ Al3 
ry \ FFISFF 30175 
res ‘ 621-16, P6-43 i FLAG ABORT 
+6V (833-2 833-10 
( eel P6-39  R6-39 
~) BIO-17,125 
© FLAG ACCEPT O 


ee eae er 833-15, P6-39 
823-12, P6-11 


BAY BIT 1 


{ 
824-22, RG-!1 


BAY BIT | 
824-11,P6-1) 
BAY BIT O 
823 -i1, P6-14 


AODRESS OK 
829-18, R6-11 


—— ee 


BAY BITOO 
823 -10,P6-II 


ce eee 


CONTROL DATA 


ABORT REGISTER AND size 
TRANSMITTER 


DRAWING NO 


60440500 


DEVELOPMENT 
DIVISION 


pearer aa 


P6-19 


P6-19 


P6-I7 


BIO-6,t 65 
c 


COUNTER A=0 
Al9-t1 


COUNTER 6-0 
A20-1) 


COUNTER C=O 
A2i- tt 


COUNTER O80 
A22-11 


Ca 216 
Alg ~25 


CB 2 16 
A20 -25 


CC 2 16 
A2'-25 


CO 2 16 
A22-25 


SA EB 
BI1-8 


S88 EC 
818-10 


sc €0 
BI8-17 


SO EA 
618-20 


B08 


ALL COUNTERS =0 


SET FF2 BI9-7 
<p 6243 


ee 4 

p25 | 

23 { 
2! 9 - 


REQUEST FROM 
ANY CHANNEL 


P6-9,C26-23 9 


AOT-8,100 


THE REMAINDER OF B22 
1S SHOWN ON P 6-27 


GNO 
GNO 
GND 

BUSY 

P 6-23,Cl0-2 


Ne 


ACCEPT AT TIME 8 
P6-27 ,C21-16 


P6-10, H25-12 


ILLEGAL ADDRESS 


BIT SEE PAGE 6-24 AND 
6-59 FOR 524K ECS 
6-61 FOR 262K ECS 
6-63 FOR 1046K ECS 
6-65 FOR 2097K ECS 


ti 


2h 


24 
17 


8 
10 


FF3 P6-43,C24-22 17 


FLAG FUNCTION SIT 21 P6-45,C24-1 19 


P45,C24-16 2i 


att 


ADORESS TEST 


AOT-13,100 7 


4 SS — 


7 OUTPUT AT PINS=ACCEPT | 


CLEAR FF 3,E16-10,P 6-43 


ig ACCEPT OI | 
A29-19,R6-43 | 


ACCEPT WI 


16 Fig-3, P6-39 


Ce 


_____ TH 


ADDRESS OK 


20 C21-5,P.6-27 
jg 820-9,R6~-21 


cio 
‘ ! 
6 
13- —25 
o=\ oO 1g SET EES OK 
12 | { | 
14 


Up 
o 


4 
| 
| 
1 
{ 
| 

© 


RS PE 
6-15,G36-716 


AOS -11,185 14 


> 


| 
| 
ae 


So ee) Sen eee name See eee eee See eae ee ee eae ee es 
> 
| un | > ud 


ome eee ee ee ee ee ee ee ee oe 


- ww @® ~w 


~ 
LY) 


CONTROL DATA 


DEVELOPMENT 
DIVISION 


~, 


\ 


fi 


-wwnra ©7 BW a2 Oo ® 


> 


Bek 


C24 


yy WH A fT AN 
ON hb Om 


Nh | 
w Osan 


-~ © 
o=- 


——— 


ACCEPT LOGIC 
(ACCEPT AT TIME O AND 16) 


C21-10,P6 -t 
CHANNEL BIT REG,A09-21, P6-30 


CLEAR FF 2, A26-21,P 6-43 
NU 

NU 

MC REG, 828-12,P6-41 


CLEAR SERVICE REG A,D26-23,P6-235 
CLEAR SERVICE REG B,E26-25,P 6-25 
NU 

CLEAR SERVICE REG C,D024-23,P6-25 


CLEAR SERVICE REG D,&24-23,P 6-23 
NU 
MC REG,B28-6,P.6-41 


COUNTER ASSIGNER, 812-6,P6-I7 
REQUEST SCANNER,C26-18,P 6-93 


CLEAR FLAG ACCEPT FF, FI6-10 


OUTPUT AT PINS= 


ACCEPT IT 
60- BIT WORD, BIT 0, C33-14,P.6-10 
NU 
NU 


REQUEST TO ECS BANKS, C27-6 
BaNK BIT | TO BAY, C32-6 


STORE BIT, F25-14,P.6-27 

NU 

60-BI1T WORD,BIT 2,€33-14,P.6-10 
NU 

BANK BIT O TO BaAYS,C30-6 

BANK ADORESSS 

BIT 12,E27-14,R6-10 
BIT 1,D31-14,P,.6-10 
BIT 3,G631-14,R6-10 
BIT 5,C29-14,P.6-10 
BIT 7,€29-14,P.6-10 


NOTES 


(1) Att outputs TO PAGE 6-11 
EXCEPT WHERE NOTED OTHER- 
BIT 0,C3I-14,P.6-10 WISE 
BIT 2,£31-14,P.6-10 
BIT 4,H3!-14,P.6-10 
BIT 6,029-14,P.6-10 


BIT 8,629-14,P6-10 


LOGICAL | WHEN NO SERVICE 
REG HAS SAME BAY/BANK 
AOOR AS ABE 


BIT 10, 027-14,P.6-10 
BIT 9,H29-!4,R6-10 
BIT 11,E€27-14,P.6-10 
BIT 13,627-14,P.6-10 
60-BIT WORD,BIT 1, D33-14,P.6-10 


SIZE] ORAWING NO Rtv 


C {60440500 A 


teolT 


c1-OH 


RANK ONE RANK TWO 
0-8 CHANNEL 
GATE 
> “w----4 REGISTER, 
eee: ne 
7 TV 26 28 eee 
| CHANNEL 0-3 4 2—- eee 
ly GATE 3 | ea ee eee 
Sse = | | 25 27-— —-—-—————— 
ne 
9-17 | | 
4> 13— -4 I | 
is- =, I! RANK FOUR 
| | RANK THREE |. (PAGE 6-35) 
Oe, Wie i 0-26 sa 
Sa PE Vssuses 
flL.ituuws 5> 14—----— 20 
1a-26 L————g 17 --—-—24 
> m------- ! 
2e— —-— —-—-—? 
Ele ea 
27-35 
», cis, | a5 CALC PARITY BIT TO 
7 4 ECS,P6-35 
| — eas | 
ere i ol l 
bo bt ~ a ares | 
36-44 Li ~,4 
) !w---—---K 6 > SSS 22 | 
je—-—— + 10 \9—-—---—I8 
leeace ae ea | 
i; | | 
45-53 | : fo 8 
6 26-- =~ I a 16 " 
pees / \ 
f  7¢ ae eens J 
yf {| CALC PARITY 
/ | (PAGE 6-35) j (PAGE 6-35) 
Sy “7 i l [ | 
/ / L iW—-—-— 8 
Sathish ee y, / — '2 me cee | 
I 2 
PAGE 6-35 
| 622 y, J cia \ (PAGE 6-35) 
7 y 20 
——24 54-59 CHAN 0-3 ia L 28 
6> perenne ¢ / DATA 
vy PARITY 10 22--—--— 5 
26——— — 8 23 CHANNEL 
Lo CATA PARITY 


ECS DATA PARITY OR 26 
WRITE GO,P6~-35 
60440500 A 


ECS DATA PARITY ERROR TRANSMISSION 


TO ECS, P.6-35 


| 
| 


ECS 

PARITY ERROR 

XMTR 

c25 

ee ee 9 8 CHANNEL O 
—_— i 6 CHANNEL | 
— — 13 4 CHANNEL 2 
—_—_— ié 27 CHANNEL 3 


aa | 


baa | 


On YU Modules: 


~ 


est point 5 = (A- B-C)+(A- B-@)+(A- B- C) + (A-B-C) 


ae 


est point 4 = (D-E-F)+(D-E-F)+(D-E-F)+(D-E-F) 
est point 6 = (G-H.1)+(G-.H-1) +(G-H.D +(G-H 


a | 


The above translations will give a 1 out of the test 
j Point if anyone of the four translations on that test 
spokane has an odd number of I's in it. 


l Bit designations shown for rank 1 are for read bits, 
| Write bits are in reverse order; that is, D14 TP5 
|is labeled as bits 0-2 for a read. These would be 
j bits 59-57, respectively, for a write. 


‘Oo 
id 
a 


Mi a stead ae ee a tt 


C36 


10 DATA PARITY ERROR 


(TO 6640 PARITY ERROR 
TRANSMITTER, P.6-39) 


6-32 


Leoud 


=2-00 


0) 

RANK ONE PARITY ERRORS 
TRANSMITTERS 
FOR ECS DATA 


5» +> CHAN GATE REGISTER 


$4-56, 57-59, yu Gee oe 
48-50, 51-53 Wu F22 


45-47, c25 


G 4>GO READ O 


eA eat re 
18-20, 21-23, CHAN O GATE 26 2@-—--—--—---- - e-em em em er er enero eo — 
S-13, V2-14, 15- EIG-1 
pris [- . bia T x 
O 11—A A 
| — 8 = i CHAN | GATE 4 2c0 READ 1 2-—-——---— em - HH He me re 7 
9 sa c 7 FIG 1 | | | 
| _ CHAN 2 GATE 3 co READ 2 1—- —- H— Hee OO ee 5 L——---— 1 
1 S—-B AN GI6 - | | | | 
} B-C) 5 CHAN 3 GATE 25 EO READ S274 SS SS ee 7 ; 
u ie c 7 * HIG — | | ' 
ie Nae ater 3 I 
2 IC AN “O17 = Sr we Al2 . , 
}  86-O | +6V ew 4 —- —- —- 6 es ae noe 13 
2 mc cc 14 | 
i coa-25,175 24—[T] 
hee 14 | 
B 1 GO TO CHANNEL 5—»(G) 
BITS c 7 | RANK TWO £25-10,P6-3) | 
312 O | Moa a seh es tae sar et ne ie 
oe ae 4 
3 04 «OD 4 | 
| it 
4 6 € 13-4 | L---i1a BITS 0-8 ECS PARITY ERROR 21 
| v9 | L---- 34 5» 835-12, P6-35 | 
440 £ fs ae 5 8 160 ©=10 
| ee ee ne eee 9 6 ce oa | BI0-8 
mae psp See £6 YO-175 1 P6-7 
_ Ee oral ae el to 
Se F 1 | | | RANK THREE 
ob €14-14 12 OD 14 
1 E14 -17 py BITS 9-17 tot G18 
i Ei4-13 6 €E 4 t bist A BITS 0-26 
BITS it  el4-19 10 E L- 3 & 5 
6 20 G 1) €14-25 2F 13- 5 8 
| i E14 - 28 F i9-- 9 8B 14 GIB-20,P 6-35 
6 24 6G 6 14 r- ft 17 GI6-24,P 6-35 
| 14 lp? ct 
7 22 4H ast | GI4-14 20 G i 
| 2e-+ Gi4-17 246 BITS 18-26 it 
7 18 4H Gl4-13 22 H 6» 1) : 
| Gi4-19 18H i] 
e2e | Gi4-25 26 1 2s | 
| Gi4-26 16 T ze —— 
Ble Ane 
eee th ys eee £18 - 14 12 D BITS 27-53 
E18 -17 fi) 4 
NOTE E18 ~ 13 6 £ ° GIB - 22 
© FROM READ REGISTER fia -19 10 E 13 P6-35 CONTROL DATA (gat Rr cee 
PAGE 6- 31 BIT ORDER SHOWN E18 - 25 F 19 GtB-18 Thy Lae ECS DATA PARITY —— = 


FOR READ ONLY REVERSE = ns as 
BIT ORDER FOR WRITE oe | Pee Pe pevetopment ERROR TRANSMISSION 60440500 


TEOLT 


7 L-OH 


DATA PARITY GENERATION AND TRANSMISSION 


GENERAL ; 


The controller does an odd parity check on data from the channel to ECS during 
a write operation and also on data from ECS to the channel during a read oper- 


ation. 


The parity check disable (PCD) inputs to the TR module at F18 are from con- 
troller switches. There is a switch for each channel. With the switch in the 
normal or enable position, the data parity bit from the channel is checked by 
the controller and then passed on with the data to ECS. With the switch in the 
disable position, the data parity bit generated in the controller is sent to ECS 
instead of the channel parity bit. Other inputs to the TR module are from the 
service registers. The service register for the selected channel provides an 


800-nanosecond window for gating the parity bit to ECS. 


WRITE OPERATION DATA PARITY 


During a write operation, data bits from the channel are passed through the 
four ranks of YU modules. In the rank 4 module at G18, a write go bit is 
added to each 60-bit data word. The write go bit enables parity checking of 
partial records (less than eight 60-bit words). The calculated parity bit from 
the TQ module at B33 is a 1 if an odd number of bits pass through the parity 
network. The calculated parity bit for the 60-bit word is then compared with 
the channel parity bit for the same word by an exclusive NOR gate in the AB 
module at C36. A 0 output from the AB module indicates a data parity error. 
A 6640 data parity error signal is then transmitted to the channel. 


The channel data parity bit is also passed on with the data and stored in ECS 
regardless if a data parity error occurred or not. This feature enables data 
with bad parity to be stored in ECS. If the parity checking network detects 

this bad parity when the data is read back from ECS, the network is function- 


ing properly. 


60440500 A 


READ OPERATION DATA PARITY 


During a read operation, each 60-bit data word from ECS is passed through the 
four ranks of YU modules. In the rank 4 module at G18, the accompaning ECS 
data parity bit is added to the 60-bit data word. If an odd number of bits, in- 
cluding the ECS data parity bit, pass through the network, the TL module at 
B35 outputs a 0. If an even number of bits are detected, the TL module outputs 
a 1 to indicate an ECS parity error. An ECS parity error signal is then trans- 


mitted to the channel approximately 85 nanoseconds after parity error detection, 


The ECS data parity bit is also passed on to the RM module at H14 and trans- 
mitted to the channel regardless if a data parity error occurred or not. When 
the channel receives both a data parity error Signal and an incorrect parity bit, 
it indicates an error in ECS storage. If the channel receives incorrect parity 
but not a parity error, it indicates an error in transmission. 


ZERO PARITY 


During a read operation, a coupler may send 25-nanosecond pulses every 100 
nanoseconds over the channel to coincide with the request signal. These zero 
parity pulses lock out the ECS data parity bits so that only 60-bit words from 
ECS are transmitted to the coupler, This enables the coupler to.check its own 


parity checking circuits. 


6-34 


Fon 
—- CHANNEL DATA 
i ee, PARITY T. ECE J8 


CHAN © sal 
RG-I7, OIF yaya 
“OL 0 Cr 2 


peat Seen 
R6-29 


tr Cnate ATA | - 
~] Be-37, £0 9 
: Li pe a D 
oO D roe Oe gee 
PESTS HES SE re awl Pe dis Pe ER ee 8 PT ee WR oe a ok ee Se a ee ae 
Cv aes \ ' te fm ae eS be, oe ee oy I 
cand Chrisie OTA 3 (3. 
Be ee OTE | - FO4-3 
5 | RE-29 
Lope et Leet oe eS Oe ee | | 
GATE 
CHAN 3 DATS N | ! PARITY 
P6-37, LIC -LoC: | | BIT TC A 
pced> 3 Com ON Cpe ee ee | | Bay BAY 2 
pew Re 13, Bv2-cO : eed Wis oe 
ee 1 | pe-29 Gu UY 
i 
b 6 
haAnNhK 2 | 1 
pay 3 &4\ 
o~ HC4 -3 JIS 27 
20, = re-299 > >1_| 6 
I 7 ~y 
2 1 A 
H — i ~ 
is | hs CytG 
0 A] 
6 
i er mari] 


ECS SATA PARITY 


TO CHANNEL Hi4 g— 


CHAN | GATE 
P 6-31, FI6-5 


H 

in 

taal 

+ Fr Oo ml Tt 

\ J 
A 


CHAN 2 GATE 


INPUTS SHOWN 
ON PAGE 6-32 
22 
Sf ay 
8 
__ Aes 
CHAN | @)4 “ PG6-31, GI6-5 


“ See 
pene SN sa ae, ees ot Gens ae eats PCD 2 
P 6-13, BU2 19 


eee eee ee 


135,P6-7 ,B10-12 

CCHAN O 

CHANNEL CHAN | 
DATA 

PARITY | CHAN 2 

CHAN 3 

t 65, P6-5 ,CC3-12 


P30, Pe-£ ,C:5-12 


_ CHAN 3 GATE 
P 6-31, HI6-5 


CHAN 2 @)23 


PCD 3 
P6-13, 602-16 


DATA PARITY ERROR 
B35-24, R6-39 


Al 


a 


CONTROL DATA 


Coe fee fue 


DEVELOPMENT 
DIVISION 
2 


DATA PARITY — 
GENERATION AND TRANSMISSION 


CODE IDENT Owe ao Rtv 
PAGE 
a 


PARITY EHROR 
GATE FANOUT 7 


= ) 
[te cos ~ 


[ra co4 

AN S -é 
ole nee | 

ay ae 10, P6-29 


Mosul 


fio me 
of -23,P6-31 | 


CA < 18 
PE-19, AID-e6 


CA>10 


P6-19, D26-17 CO i 6, P6-29 


SRA CHAM BIT O 
P6-30, A09-25 


SRA CHAN BIT | 
P6-30, A0I~-260 


WRITE 
P6~-27, Cl2-15 O 


CA <18 
P6-19, AZI- 26 QO 


OQFO2-16 
807-16, R6-29 


CA > 10 
P6-19, 024-17 © 


SRC 


SRC CHAN BIT O 


riz) FO2-23 
PR6-30, A09-10 © TO cia-23, R6-31 


SRC CHAN BIT | 
P.6-30, A09-50 


WRITE 07-18, R6-29 pPSRC 


P6-27, Cl2-21C0 


zoe 


were 808-18, P6- 29 Lsap 


P.6-27, Cli2-24 


NOTES: 
() THESE CO6 OUTPUTS GO TO SRB 


@) THESE CO6 OUTPUTS GO TO SRD. 


— eee eee eee eee ees ees 


- 


HH FOG 
BH) FO2 
BH} EOG 


“Tanl €02 
es 


! > 
FO6—26 


F02 -26 


£06 -26 


13 F18-15, P 6-35 


~. 


FO6— 286 © 
FO2- 280) 
E0G~ 28 


218-9, P 6-35 


| 
| 
| 
O 


Cl ee ee 


FOG-- 24 ay 
E06- 240 


cyt j | 


18 c1a-3, P 6-35 


Lu 


as iosiat ae 


mes ee me 


FO6~ 22 OF 
FO2-22 raat 20°) F18-20, P 6-35 
£06- 220) 


Lee _| 


es 
| /\ 
| 
] 
| 
| 


ee 


CONTROL DATA 


DEVELOPMENT 
DIVISION 
2 


66490 PARITY ERROR TRANSMITTER 


RM) B34 


PE LOCKOUT 2 
R6-13, BO2-130 


b7 SO 
ES 


SCANNER O 
P6-39, Cil-6 


SCANNER O 
P6-39, Cil-10 Q 


PE LOCKOUT 10 
P.6-13, BO2Z-4 O 


- “() CHAN O 
A 
13 
ps O 
SCANNER | 
R6-39, CI-7 © o~e SD CHAN | 
SCANNER | i, 
P6-39, ClI-9 O & 
PE LOCKOUT fig 

P.6-13, 802-27 Q—— 

A 

geese ron 
SCANNER 2 23 


P6-39, Cli-18 
SCANNER 2 
P6-39, CHI-20 © 


PE LOCKOUT 
P.6-13, BO2- 240% = 


ees ea oe ge fe 


SCANNER 3 

R6-39, Cil-17 © Pa 
SCANNER 3 ee’, 
P6-39, ClI-19 © é i 


OATA PE 
R6-39, B35~11 O-=—>{ a] 


(J) CHAN 2 


Fc) CHAN 3 


ADRS PE 14 
R6-39, C35-130 B 


AORS PE 
p6-39, c35-11 Ol ic | 


PARITY ERROR 
TRANSMISSION 


CODE 1OENT [ows ne 
34010 | 60440500 


Leet 


LL-OH 


ECS OK 


4 3 


CHANNEL REQUEST FANOUT 


B34-5, P6-37 


CHAN O REQ 
P6-9, 609-10 DIG-12, P6-413 
GRO AOG6-9, P6-65 1, 64 3,655 
826-6, P6-21 
834-9, P6-37 
CHAN | REQ B34-It, R6-37 


DI6-17, P6-13 
GRD © AO6-1), P6-651, 65 3,65 5 


826-12, P.6-2I 
B34-18, P6-37 
B34-16, R6-37 
DIO-12, R6-13 
A06-22, Pé-651, 65 5,655 


ChAt 2 REQ 
P.6-9, 609- 5 


GAD 


826-24, P6-21 

834-24, P6-37 

B34-26, P6-37 

DIO-17, R6-13 

A06-13, P6-65 1, 65 3, 65 5 B25 
TR 


CHAN 3 REQ 
P6-9, BIl—-15 


FF3 
P.6-43, 829-10 


meee 


FLAG ACCEPT 
P.6-45, B19-270) 


FLAG ABORT 
P 6-21, 826-250 


635 


DATA PE 
PR6~35, C36-10 


en ne 


mmm eee 


DISABLE ACCEPT 
FI4 FI8 


ACCEPT Dr 
P.6-25, C22-16C© 


185 
P.6-7, BIO-20 


ADRS PE 


R6-15, mies ere 
ie ee 


------- Oc22-13, R6-9 


meee aa 


ADRS PE, P.6-15, H36-8 
135, R6-5, AOT-27 


125 
P.6-5, AO7-24 


84 
FORCE FLAG ABORT 
FI4 
ADRS PE fen 


R6-15, 636-90 


P.6-45, B21-18 pe} 819-21, P6-45 


MISCELLANEOUS PARITY 


CONTROL DATA 
alt ERROR CIRCUITS 


DEVELOPMENT § 
DIVISION 


C35 


B34-14, P6-37 


CODE IDENT [ows Ke atv 
34010] 60440500 


TtEoLI 


9 14-OH 


ecs 
ADDRESS 


git tt 


meee 


CHANNEL 3 [RY] F352 / 
Ry] F 30 Ps 
F280 fp 
CHANNEL 0 F26 / CHANNEL 
7 0 
nO 2 
x 
So 


FOR ADDRESS REGS 


mene eee men 


CHAN CHAN CHAN 
! 2 5 


SEE PAGE 6-1) 


STACK 
ADDRESS 
BIT 6 


_ 029 


STACK 
ADDRESS 
BIT 5 


STACK 
ADDRESS 
BIT 4 


STACK 
ADDRESS 
BIT § 


STACK 
ADDRESS 
BIT 2 


STACK 
ADDRESS 
BIT !} 


pa 
F—4}——-22 - - - -24 6) is “a de 
6 sO! 


% 
F —o( }———~2 5 SEE P 6-651 
28 E--- +28 ~-— 7 


STACK 
ADDRESS 
BIT O 


BPE eS cee es ee et a a eh as a, eel eh ele Gece A a aren 


SELECTION 


R6-49 2 
AQ4 SHIFT 829 -23 18 CHAN O 
olla ee ee 20 22 AOG-16, 


DEGRADATION ew cies beoag’y 4 p6-65 I 

SWITCH 3 F28-15 SEE ABOVE SHIFT 829-19 12 CHAN 1 

SEE ABOVE 5S F20-1I5 PIG G=(9k 0 jee See ee 14 » 16 803-16 

2 (FIG 6-19) 7 F32-15 p6-49 | | P6-65 | 
pet oie 4 2, SHIFT B29-|7 2 Pane 

---~e27 25 CO2-16 

6 G28-15 | P6-65 | 
@ G30~15 


we ee ag Ke CHAN 3 
SHIFT B29-27 24 26 002-16 


ecs 
&DORESS 


BIT 


i7 


| CHANNEL 3 |ry| 632 
CHANNEL 2 [RY] G30 


CHANNEL 1 G28 
CHANNEL 0 626 


2 SEE P6-651 


| 


17—- —- -— —2 
bs) | aaa ee 
i | 

~ 


 ) 7— 


SHIFT SHIFT 


CONTROL DATA 


DIVISION 


ae jis or ae 
| 

ec aad ea 6» 19 ale as 

4 | ent E 9 6 


Title 


ADORESS SHIFT & LOGIC 
FOR 524K ECS ONLY 


BAY BIT 


BAY BIT 


STACK 
ADORESS 
BIT 13 


STACK 
ADDRESS 
BIT 12 


STACK 
ADDRESS 
BIT 11 


STACK 
ADDRESS 
BIT 10 


STACK 
ADDRESS 
BIT 9 


STACK 
ADDRESS 
BIT 8 


STACK 
ADORESS 
BIT 7 


DRAWING NO 


60440500 


LEOZT 


61-0H 


D 


Nu 24m. 
| TH 
COB-10 107°) Ff 
SOs 2654. <2. 
re-a 2 
AL?-2B8 5, - 
pecs: 
: 2 
fu bynes eas 
ers 
coe-3 15 t | 
32-26 ae 
P6-al - | | ! 
A32 -28 55 __.. __J 


Po-y 


fe 3 H25-15 


NU < : | 
TL « 
COB—Ib 
D30-26 
P6-4I 
A3t-28 —9¢@—- —- — — 
P6-9 | 


NU 


COU- 26 


£32-26 
P6-41 


433-28 
Fo-3 


F24-26 17 —-— 


P6- 41 oe 
= ° 
26H25-13 , 
phe Se ie ae | 
) { 
| vor AQ3 AO6 
| cno Request | 
i clil-149 
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COUNTER 


cmt 


ABoReSs 
ABoReSs ADDRESS TO ECS 
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EQUIPMENT PERFORMANCE STANDARD 
NO- DCL3SS/DT1?4 
DATE e/es/re 


Estimated system hours for completion: 1-5 hours for the DC135 plus 
-S hours for each additional DT1L?74 installed fassuming no problems 
are encountered which need corrective action before the EPS can con- 


tinue}. 


L-Q REFERENCE DOCUMENTS: 


1-1 
1-2 
cel) TEST 
e-], 
c.d 
2.3 


2.4 
3.0 TEST 


LOOO/CYBER SMM Manual 


bbYe C-E- Manual 


EQUIPMENT: 


Model S4¥& oscilloscope or equivalent 


Precision D.C. voltmeter 


Shock test tool, calibrated to 10 lbs. Insertion tool, 
P/N 122107735 Nylon tip, P/N 122093084 


Delay probe, 33pf, P/N 184483101 


CONDITIONS: 


Condition 


Voltage 
1 
= | 
3 


O% {+6-0 VDC} 


+? 1/2x% 


ae LWSeZr 


4.0 TEST PROCEDURE: 


UY.1, Preliminary Electrical Inspection: 


70 34 


4Y.L-) 


y 


ol. 


J 


Measure any bus bar with the precision D-C.-. volt- 
meters adjust the power supply to +b + .05 vbdc. IF 
power supply meter is not on 0%, calibrate meter. 


Using the oscilloscope with a Xl probe, measure the 
ripple voltage on any +b volt bus bar- The maximum 
allowable ripple is 100 mv. 


Refer to Figure 1 and examine the power supply test 
points for proper wave forms. Correct any defects. 
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Power Supply Test Point Wave Forms 


Good Wave Form: 


TEE 2, 


1 VOLT/em .I msec/cm 


One or More Open Diodes: 


COPE 
COCO 
IN er | NIE MEN 
PA Et 
SCRE 
COCO 


2 VOLTS/cm .msec/cem 


Clock Checking: 


Syncing the oscilloscope externally at I0b, TP1 of 
the DDPr look at I15, TPe with one probe- This is 
reference time, time 00. Examine the clocks listed 
in Table 2@- All leading edges should match the 
time listed + 2 nanoseconds. All the clock pulses 
should be 23-2? nanoseconds wide measured at half 
amplitude. 
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Table 2 


4.2 
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Performance Tests: 


W.2.] Initial Tests: 


uU.cL-] 


U.c.]eo 


Yeee-Le 3g 


Run Section & of diagnostic YDDPY and 
momentarily ground TP1L of any RW module in 
the ECS bay- An ECS parity error should 
be detected by the diagnostic. Repeat for 
each installed DDP port. 


Run Section S of DDP and put the ECS bay in 
Maintenance Mode {turn on °%Maintenance 
Unlock’ key and °MaintenanceY switch}. An 
ECS abort error should be detected by the 
diagnostic. 


Repeat for each installed DDP port. 


Run Section 1 of DDP and set the °Port 
Disable’ switch for the port being used. 
An immediate error should occur. Reenable 
the port. Repeat for each installed port. 
The port disable switches are located on 
module I01L in the DDP- The top switch is 
for port Q and the bottom switch for 

port J. 


Shock Tests: 


Yececed 


Refer to Figure 2 and Table 3 and run indi- 
cated test- Use a 10 lb- shock test tool 
and randomly shock test 25 modules of each 
port. If more than one intermittent module 
or loose wire is found, shock test the 
entire port and control section. 
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uU.2.2.2 Refer to Figure 2 and Table 3 and pat the 


wire mat while these tests are running to 
locate possible loose wires. 


Delay Probe Margin Tests: 


U.ee.3-] 


Run two complete passes of diagnostic YDDPY 
with the 33 p-f- delay probe on each of 
the test points in Table 4. Run Sections 
1-3, S-? and 13 {1507 = O1b67?, 1510 = OOOL, 
1501 = 10003 with all ports running simul- 
taneously - 


Voltage Margin Tests: 


U.P.) 


Run Sections 1-3, S-?, and 13 {1507 = O1b7, 
1510 = OO0O1, 1501 = 10003 of diagnostic 
YDDPY for 10 minutes at each of Conditions 
2 and 3 {Table 1}. Run all installed ports 
Simultaneously. 


Clock Tuning: 


Yeo 5.) 


U.e.5-2 


Refer to the DDP maintenance manual and 
check the 100 nsec pulse between F1b-19 
and Fle-l?- This must be 100 nsec + 3. 


Refer to the DDP maintenagce manual and 
check ECS request timing. 
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FIGURE 2 


\ DDP Chassis Map 


barrens |G] ener SQ 33 


Port Q | Port 1 


{LDCLISAF LDTLP4AT 


a Clock, Control 
{DC135A} 
ECS Interface 


Port 3 Port 2 


CIDTLPY4AT LDTLPY4AF 


a 3250 
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Table 3 


A 26 Sections 
Port O Run Port 0 only 
4501 = 002 
Port 1 Run Port 1 only 
| 1501 = 1002 


Port 2 Run Port 2 only 
Port 3 Run Port 3 only 
L504 = 1002 


Clock Run all installed ports 
and Simultaneously 
Control 1500 = 100¢ 


Table 4 
Delay Probe Test Points 


I15, TP-4 


I15, TP-b 
Lise Tree 
Ti4, TP-4 
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SECTION 20 SENSE LINE-A 
P § YL XL XG B BK W BT RFY TP 
900 01103 3 00 4L10-5 


SECTION 18 
P S YL XL XG B BK W BT RFY TP 


00206 0 0D O ## H¥¥HH* 


ERROR STOP 


| ACTUAL DATA 
00010001000100010000 


ERROR STOP 
ACTUAL DATA 


0090000000000002 2029 


SHORT PROGRAM THAT CAN 


BE USED UNDER CPC 


ADDRESS 
10=51000 00100 46000 46000 
11=01200 00100 02000 00005 
12=51000 00200 46000 46000 
13=01100 00100 02000 00006 
14=02000 00010 00000 00000 


P=10 


XO=ECS ADDRESS 
FLECS=1000 
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“~oyo0t47s 3 “BVT od 3 F 00 Bi0-5 00010001000100010000 SHOULD BE 00010001000100010001 O0000000000000000001 SECTION 20 
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00000532 000 01 20 3 2 00 ASK21~-% 00010001000100010000 SHOULD BE 00010001000100010001 o00000000000000000001 SECTION 20 : 
~ Haanns33 DOO Of 20 3 3 00 SUi0-S 00010001000100010000 SHOULD BE 00010001000100010001 00000000000000000001 SECTION 20 
570 m 000 01 30 3 0 00 4Sk42-4 00010001000100010000 SHOULD BE 00010001000100010001 00000000000000000001 SECTION 20 | 
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00012363 0010470 2 3 04 3K34-5 OQN200000000000000C00 
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ove -- 3) ff 0 Ot 17 7 :O 2 3 O46 3K34-5 OOHDDOHHOONDOGODONDD 
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~ 90023223 °&4«+450 O02 06 4 0 2 3 O08 3K34-5 00000000000000000000 
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WORKBOOK 


INTRODUCTION TO WORKBOOK 


The workbook or homework was designed to be an aid for 
your self evaluation and to improve your knowledge of 
the material covered in the classroom. 


You will find that in most cases the questions or reading 
assignments will take less than the two hours reserved 

for study and some days there is no formal homework. 

This was done so you would have time to study any area you 
Feel you need to. During your study time if you have ques- 
tions or need some help or review of material, be sure to 
bring your questions to class, as each day a small amount 
of time is reserved for review. 


On some of the homework you will find references for lo- 
cating the needed material and on others no references 

were furnished. The reason for some of the references not 
being furnished is that it should help you to be able to 
locate needed material on a real hardware failure. ECS 

is a system that requires many manuals to document the hard- 
ware and you should have some knowledge of these manuals and 
there use. 


WREK-1 


WORKBOOK 


DAY: 1 


TOPIC: Introduction to ECS, Instruction Format, 
ECS Address Format, ECS Terminology 


OBJECTIVES: E.O. 0.1, E.O. 0.3, E.O. 0.4, E.O. 2.2, E.O. 2.3, E.O. 2.6, E.O. 2.7, E.O. 0.2 
1. Review all material covered during class today. 
2. Complete objective E.O. 0.2 (page TO-1) 


3. Read complete reference manual (publication #60430000) 


L7031 WRK-1 


DAY: 
TOPIC: 


WORKBOOK 


2 
CYBER 175 ECS coupler, CYBER 172/173/174 coupler 


OBJECTIVES: E.O. 2.13, E.O. 2.8 


1. 


L7031 


Review handouts HO-6 through HO-47 and read backup pages. Note: only 
CYBER 175 trained people need to review these handouts. 
P counter is used to tell how many bank initiates for each record, what 
are the two inputs to P and why? 
What is K register used for? 
Y = 0 cheeks is used for? 
List pak locations for address bit 3 from the point of receiving bit from 
CPU to point of transmitting bit to controller. 
Note: CYBER 175 trained people only list paks in 175 coupler 

CYBER 173 trained people only list paks in 173 coupler 
On a write ECS operation list pak locations for bit 24 of the data for the 
first 60 bit word from the point of receiving bit from CMC to transmitting 
bit to controller. See note on item 5. 
The switch on pak at location 4B34 in the 173 coupler (shown on 
page 5-2-18 of diagrams) does what? 
Note: Only 173 trained people need to complete this item. 
The switch on pak at location 4C35 in the 175 coupler (shown on HO-38) 
does what? 


Note: Only 175 trained people need to complete this item: 


WRK-2 


WORKBOOK 


DAY: 2 (Cont.) 


9. What is the Error Code Generator in the coupler used for? 
10. Once End Time Starts why is there a delay in time before the End of Transfer 
signal back to the CPU? 
11. Review 173 Coupler Diagrams and read back up pages. 


Note: Only 173 trained people need to complete item 11. 
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| WORKBOOK 
DAY: 3 
TOPIC: 6640 A/B Controller 
OBJECTIVES: E.0.2.6, E.0.2.238, E.O.2.21, E.O.2.19, E.O.2.22 


1. On a 524K ECS System, if the coupler sends a request and Address of 1777777, 
and the controller was in degrade mode, what would happen? 


De List the modules that Bit 5 of Address uses from point of receiving to point of 
transmitting to Bay. Assume controller is not in degrade mode and 524K ECS 
system. 


Be On a 524K ECS System, if the coupler sends a request and Address of 37720, 
and the controller was in degrade mode, what Bank would be used? 


4. What is the Channel Bit Register used for? 


De Why are the Data Gate translations for Write ECS Data Inputs for the Bay select 
taken off the service register rather than the Address Register? (Page 1-25) 


6. On an ECS Write Instruction (01100 00002) and 
XO = 00000 00000 00400 00001 


AO = 000000 

RAH = 00003000 

RAC = 000100 

FLC = 000010 

FLE = 40000000 

FLAG REGISTER IN CONTROLLER = 000 000 


What would happen when instruction is executed ? 


L7031 WRK-4 


7. What are the Bay Bits used for in the Controller? 


8. Why are the Bank Bits each transmitted on 4 transmitters to Bay, while Address 
bit 5 is only transmitted on one transmitter ? (Page 1-11) 


Os Review 6640 Manual and read write ups on facing pages. 
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DAY: 5) 

TOPIC: 6635 

OBJECTIVES: E.O. 2.7, E.O. 2.30, E.O. 2.31 

READ: Back up pages in 6635 manual for logie publication #60212200. 


1. What is the sean counter used for? (page 1-21 of 6635 manual) 

2. What is the GO bit coming from the controller on as write ECS operations 
used for? Why is it needed? 

3. List all the modules that bit 10 of the data word passes through from re- 
ceiver module to the RFY module in the BAY on a write ECS when the 
eontroller received Address 1600025. Assume 524K ECS bay. 

4, List modules that address bit 10 passes through in the 6635 (524K) to get 
to the correct chassis when the eontroller received address 1602025. 

De What are the translations off of module 1N34 on page 1-19 of 6635 manual 
used for? 

6. If the wire was removed from pin 26 of BA module at location 1B12 (shown 
on page 1-11 of 6635 manual) what would the lowest 2 memory locations 
that would fail? How many locations would fail? Give stack addresses 


for first question. 
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6635 


WORKBOOK 


7. If only stack addresses listed below failed to write correct data in locations 
could the failure be caused by 1B12 module? (shown on page 1-11 of 6635 


manual) explain your answer. 


Stack addresses that fail 


170 

370 

970 

770 
1170 
1370 
1570 
1770 
2170 
2370 
2570 
2770 
3170 
3370 
3570 
3770 


Note: all other stack addresses work OK. 
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DAY 7 
TOPIC: DDPI 
OBJECTIVES: E.O.0.15, E.O.0.16, E.0.2.40, E.O.2.41 


READ ASSIGNMENT: Read SMM write up for DDP Diagnostics 
1. Write a PP Program to Clear Port, Write one ECS Record to Address 173654, 
then read that record. Assume the DDP is cabled to channel 5 and start program 
at address 100. 


2. DC Power on and temperature warning light both lite would indicate what 
condition ? 


3. What bit positions will the first 12 data bits be loaded into Rank 1? 


4, Why does Rank 2 full and byte count = 4 stop the empty signal from being sent 
to the PP ? 


5. What conditions is necessary for Request ECS ona READ? Why? 


6. What conditions are necessary to start the transfer of Rank 9 to the PP? Why? 
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WORKBOOK ANSWERS 


ECS Terminology 


ECS Record = 8 - 60 bits words located at any ECS address which 


has "0s" in bit positions 0, 1 and 2 of address. 

Error Exit - Cause by error such as parity errors, power off on bay, 
bay in maintenance mode or [legal ECS Address and will cause CPU 

to exit to parcel 2 for next instruction. 

Full Exit - Normal exit (lack of errors on operation) and will cause 
CPU to exit to P + 1 for next instruction. 

Half Exit = Some times used in place of error exit - means same as 
error exit. 

Fake Read - When on a read ECS operation the coupler transfer zero's 
to central memory without requesting controller more than once. 

This is caused by an illegal address. 

Illegal Address - ECS address too large for size of ECS memory. 

Bay ~ Hardware that contains ECS memory. 

Controller Accept - Replay from controller on Request from coupler - 
on data transfer operation tells coupler bay memory is about to cycle - 
on flag operation also reply and on flag functions 4 or 6 says positive 
compare, 

Controller Abort - Reply from controller cause by parity errors, illegal 
address, power off on bay, maintenance mode on bay or negative 


compare on flag function. 
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DAY: 


TOPIC: 


WORKBOOK ANSWERS 
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CYBER 175 ECS Coupler, CYBER 172/173/174 Coupler 


OBJECTIVES: 


L7031 


2e 


4. 


P counter is used to tell how many Bank Initiates for each record, what 
are the two inputs to P and why? 

K and Y-1 

K contains the lower three bits of the ECS address and the compliment 
of K would actual translate number of words in the record minus one for 
all records put the last record of the transfer. Y contains number of words 
and on the last record Y-1 would tell number of words in the last record 
needed for the transfer minus 1. This will take care of cases where the 
whole last record is not wanted on the transfer. 

What is K register used for? 

K register is used to hold the lower three bits of the address and checked 
with Y to determine when to set P up for last record. 

Y = 0 check is used for? 

Y = 0 check is used to start end time which will start the termination of 
a data transfer. 

List pak locations for address bit 3 from the point of receiving bit from 
CPU to point of transmitting bit to controller. 

Note: CYBER 175 trained people only list paks in 175 coupler 


CYBER 173 trained people only list paks in 173 coupler 
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DAY: 2 (Cont.) 
175 Coupler 4E21, 4E29, 4C27 
173 Coupler CPU-0 4B19 


4D28, 4B26 
CPU-1 4D19 


6. On a write ECS operation list pak locations for bit 24 of the data for the 
first 60 bit word from the point of receiving bit from CMC to transmitting 


bit to controller. See note on item 5. 


175 Coupler 4Cl1, 4E08, 4E27 
173 Coupler 4D26 


7. The switch on pak at location 4B34 in the 173 coupler (shown on 
page 5-2-18 of diagrams) does what? 
Note: Only 173 trained people need to complete this item. 
= The switch allows the coupler to work with controller that have parity 
enhancement (6640 D/E) and old type controller (6640 A/B). When 
switch is on the logical 0 contact input data errors to CMC are nee 
checked. 
8. The switch on pak at location 4C35 in the 175 coupler (shown on HO-38) 
does what? 
Note: only 175 trained people need to complete this item: 
- See answer to question 7. 


ae What is the Error Code Generator in the coupler used for? 


To transmit error code to S/C register. Code tells programmer what type 


of error at termination of ECS operation. 
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DAY: 2 (Cont.) 


10. Once End Time starts why is there a delay in time before the End of Transfer 
signal back to the CPU? 


To allow the last record to complete the data transfer. 
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DAY: 3 

TOPIC: 6640 A/B Controller 

‘lig On a 524K ECS System, if the Coupler sends a request and Address of 1777777, and 
the Controller was in degrade mode what would happen ? 


Answer 


The Controller would reply with an Accept followed by an Abort. Accept II 
would not come up as this would be an illegal address in degrade mode. 


2 List the modules that Bit 5 of Address uses from point of receiving to point of 
transmitting to Bay'. Assume Controller is not in degrade mode and 524K ECS 


system. 
Answer 
Channel 0 F29 
1 F31 
2 F33 cos 
3 F35 


Oe On a 524K ECS system, if the coupler sends a request and Address of 37720, 
and the controller was in degrade mode, what Bank would be used ? 
Answer 
It would depend on switch for Bit 4 on module at location A04, if Bit 4 
was forced set by switch Bank 2, and if Bit 4 was forced clear by 
switch Bank 0. 
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De 


What is the Channel Bit Register used for? 


Answer 


hos 


The Channel Bit Register is used to Gate Data to the correct channel and 
is needed because the scanner is released long before data arrives from 
the controller. 


Why are the Data Gate translations for Write ECS Data Inputs for the Bay select 
taken off the service register rather than the Address Register? (Page 1-25) 
Answer 
The input for Data Gate Translation are from the service register because 
by the time data arrives from the coupler or CM, the Address Register 


would have been cleared. 


On an ECS Write Instruction (01200 00002) and 
X0 = 00000 00000 00400 00001 


AO = 000000 

RAE = 0000 3000 

RAC = 000100 

FLC = 000010 

FLE = 4000 0000 

FLAG REGISTER IN CONTROLLER = 000 000 


What would happen when instruction is executed ? 


Answer 
The flag Register would end up with Bit 0 set and the controller would 


return an Accept to the coupler causing CP to full exit. 
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Ts What are the Bay Bits used for in the Controller? 


Answer 
The Bay Bits are used to translate so Address will only be transmitted to 
Correct Bay. BayBits also go to the service with the Bank Bits and are 
used to check for Busy Banks. 
8. Why are the Bank Bits each transmitted on four transmitters to Bay while Address 
Bit 5 is only transmitted on one transmitter ? (Page 1-11) 
Answer 
The Bank Bits are used in the Bay to direct Address and Data to correct 


Chassis. All chassis need bank bits. 
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TOPIC: 
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WORKBOOK ANSWERS 


6635 


What is the sean counter used for? (page 1-21 of 6635 manual) 


ANSWER 


The sean counter is used on a write ECS to assemble 60 bit word into an 
ECS record and on a read ECS is used to disassemble an ECS record into 
60 bit words. 


What is the GO bit coming from the controller on a write ECS operation 
used for? Why is it needed? 


ANSWER 


The GO bit is used to tell GO bit storage register that 60 bit word is good 

data. It is needed in the case of a particle record is to be written into 

memory. If writing a particle record when GO bits stop coming the CLEAR/ENTER 
terms for the sense amplifier register are not going to allow data from 

controller into sense amplifier register. The data from the sense ampli- 

fiers will be written for the part of the record that had no GO bit from 

the controller. 


List all the modules that bit 10 of the data word passes through from receiver 
module to the RFY module in the bay on a write ECS when the controller 
received address 1600025. Assume 524K ECS bay. 


ANSWER 

Bay data input register Bank data register Bank data fan-out 
1N35 3Q20 3R25 

Sense amplifier register RFY module 
3Q13 3M14 
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6635 


List modules that address bit 10 passes through in the 6635 (524K) to get 


to the correct chassis when the controller received address 1602025. 


ANSWER 


Bit 10 is STACK ADDRESS bit 8 on a 524K ECS system. 
Received on module 2906 transmitted to 3034 


What are the translation off of module 1N34 on page 1-19 of 6635 manual 
used for? 


ANSWER 


The translations are bank translations are used on a write ECS operation 
to direct data to the correct chassis. 


If the wire was removed from pin 26 of BA module at location 1B12 (shown 
on page 1-11 of 6635 manual) what would the lowest 2 memory locations 
that would fail? How many locations would fail? 


ANSWER 


First two locations to fail would be STACK ADDRESS 00170 (octal) 
and 00370 (octal) 

There would be 128 bad stackaddresses. (128 records) 

or 

1K of 60 bit words 
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If only stack addresses listed below failed to write correct data in locations 
could the failure be caused by 1B12 module? (shown on page 1-11 of 6635 
manual) explain your answer: 


Stack addresses that fail 


170 

370 

270 

770 
1170 
1370 
1570 
1770 
2170 
2370 
2570 
2770 
3170 
3370 
39570 
3770 


Note: all other stack addresses work OK 


ANSWER 


Module 1B12 most likely would not be the problem as it feeds ali planes 
and only one plane is failing. This could be a bad connector on the X jumpers 
on the stack. (one pin on connector) ! 
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DAY 7 
TOPIC: DDP 
1. 
at address 100. 
Answer 

0100 = 6505 
0101 = 0103 
0102 = 7505 
0103 = 7705 
0104 = 5010 - 
0105 = 7705 
0106 = 5002 
0107 = 7405 
0110 = 2000 
0111 = 0017 
0112 = 7205 
0113 = 2000 
0114 = 3654 
0115 = 7205 
0116 = 1450 
0117 = 7305 
0120 = XXXX 
0121 = 6605 
0122 = 0121 
0123 = 7505 
0124 = 7705 
0125 = 5004 
0126 = 7405 
0127 = 7005 
0130 = 3460 
0131 = 1201 
0132 = 0403 
0133 = 0100 
0134 = XXX 
0135 = 3060 
01386 = 1210 

L7031 
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Write a PP Program to Clear Port, write one ECS record to Address 173654, 
then read that record. Assume the DDP is cabled to channel 5 and start program 


Function Clear Port 


Function Write 


Output Upper 12 Bits of Address 


Output Lower 12 Bits of Address 


Output 


*See Program Note 


Status 


Input Status 
Save Status 
Check for Abort 


Exit on Abort 


Check Write Late 
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DAY 
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WORKBOOK ANSWERS 


7 ~ Page 2 
0137 = 0567 
0140 = 7705 
0142 =5001 Function Read 
0143 = 7405 

' 0144 = 2000 
0145 = 0017 
0146 = 7205 
0147 = 2000 
0150 = 3654 
0151 = 7205 
0152 = 1450 
0153 = 7105 
0154 = XXXX 
0155 = 04083 
0156 = 0100 
0157 = XXXX Check for Parity Error or Abort 
0160 = 6505 
0161 = 0165 
0162 = 6705 
0163 = 0160 
0164 = 7505 


*Program Note: At this point if you were outputting over forty words you would 
want to check for A=0 in case of abort. 


DC Power on and temperature warning light both lite would indicate what 
condition ? 


Answer 


Chassis temperature is between 100 and 110 degrees F 
What bit positions will the first 12 data bits be loaded into Rank 1? 


Answer 


o9 through 48 
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DAY 7- Page3 


4, Why does Rank 2 full and byte count = 4 stop the empty signal from being sent 
to the PP? 


Answer 


It signifies the entire buffer is filled. 
5. What condition is necessary for Request ECS on a Read? Why ? 


Answer 


Rank 8 Empty. It signifies the buffer will hold an entire ECS record. 
6. What conditions are necessary to start the transfer of Rank 9 to the PP? Why? 


Answer 


Rank 9 full and address = XXXXXXX0. This signifies that the entire ECS record 
requested is in the buffer. 


L7031 WRK-A-~ 13 


CE SAFETY PRACTICES 


All customer engineers are expected to follow reasonable and appropriate precautions 
with respect to electrical, mechanical, and personal safety hazards while working on 
computer system equipment. You should pay careful attention to all entries in the 
maintenance documentation labelled "*DANGER*" or "*WARNING#®", which identify 
hazardous areas or procedures encountered in maintaining the system equipment. The 
following additional procedures should be followed when working on equipment: 


PERSONAL 


dis You are responsible for insuring that no action on your part causes unsafe 
conditions that may expose customer personnel to hazards in any device. 


2e You should never work alone on equipment having exposed operating mechanical 
parts or exposed hazardous power components. If you MUST do so notify your 
EIC or manager. In any case, the following precautions must be observed: 


a. 


bd. 


C. 


e. 


f. 


Someone familiar with the power-off controls must be in the immediate 
area.. 


Personal jewelry (rings, wristwatches, bracelets, necklaces, etc.) shall be 
removed. A small box in the CE tool kit will make a good storage place for 
these items. 


If using one hand, keep the other one in your pocket. 


Avoid wearing loose articles of clothing that ean be snagged and drawn into 
moving machinery. Wear short-sleeve shirts or roll sleeves above the 
elbow. Neckties, where required, should be tucked in between the second 
and third shirt button or fastened about 3 inches from the end with a 
tietack or tieclasp, preferably noneconductive. Don't use tiechains. Clipon 
type neckties are preferable to the regular ones; if caught they will pull 
free without causing injury. 


Before starting equipment, make sure that no other CE or customer 
personnel are in a position where they could get hurt. 


While working in equipment put red tape strips across any power controls, 
or use "DO NOT OPERATE" tags where available. 


3. Keep CE tool kits out of walkways; put them on or under a desk or table. 


4, Put doors and covers removed from a machine in a safe, out-of-the-way 
location where nobody will trip over them or cause them to fall on top of 
someone. ALL machine covers MUST be restored in place before the machine is 
returned to the customer. 


5. All safety covers, guards, shields, groundstraps, panels, etc. shall be properly 
reinstalled after maintenance is finished. 

6. Maintain good housekeeping practices during and following each maintenance 
activity. Do not permit tools, manuals, wipers, paper trash and the like to 
accumulate in the work area, and CLEAN UP AFTER YOURSELF. 

ELECTRICAL 

1. Remove ALL AC and DC power when removing or installing major assemblies, 
working inside power supplies or power control enclosures, performing detailed 
mechanical maintenance procedures,or doing wiring and/or module changes in 
the machine. If possible, turn off and lock or tag the circuit breaker in the 
Service panel on the wall; unplug the main power supply cord. 

2 Use only well-insulated pliers, screwdrivers, test leads, ete. when working on or 
near live circuits. 

3. Do not disconnect or otherwise disable safety grounding systems even if the 
equipment is powered off. These are installed for YOUR protection. 

4, Avoid coming in contact with grounds, such as equipment frames, metal floor 
tile edgings, electrical conduits, and the like. If possible, locally purchase 
rubber or vinyl mats. 

MECHANICAL 

Li Do not use chemicals, greases, oils, or solvents that have not been specifically 
approved by the equipment manufacturer for that device. His reeommendations 
are usually based on extensive experience with his equipment in service. 

2. Use the proper tools for the job. Improper use of tools can result in personal 
injury or equipment damage. 

3. Replace worn or broken tools or test equipment as quickly as possible. 

4, If the machine is running, DO NOT reach in to the works; remember, they are 
YOUR fingers and you only get on set per lifetime. 

ae If using a strobelight on mechanical devices, DON'T TOUCH ANYTHING; it may 
be moving. 

6. Safety glasses or goggles must be used if you are: 


a. driving pins, riveting, swedging, and similar activities. 
b. using an electric drill, grinder, reamer, ete. 


ec. installing or removing springs under tension or compression. 


d. using any type of solvent, spray, or chemical for cleaning or touch-up 
painting. 


e. any other activity which may endanger the eyes. They are YOUR eyes, and 
you need them for this type of work. 


en When lifting, use a method that will not injure the spine or strain back muscles. 
Be realistic as to what your capacity for lifting really is. 


ABOVE ALL, USE GOOD JUDGEMENT AND COMMON SENSE - A MOMENT OF 
THOUGHT BEFORE YOU ACT CAN SAVE HOURS OF AGONIZING AFTERTHOUGHT. 


a 
eget Meee! 
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